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H.R. 3750, THE COMPUTER LITERACY ACT, AND 
H.R. 4628, THE NATIONAL EDUCATIONAL 
SOFTWARE ACT 



TUESDAY, JUNE 5, 1984 

House of Representatives, 
Committee on Science and Technology, 
Subcommittee on Science, Research and Technology, 

Washington, DC. 

The subrommittee met, pursuant to call, at 9:45 a.m., in room 
2325, Ravburn House Office Building, Hon. Doug Walgren (chair- 
man of the subcommittee) presiding. 

Members present: Mr. Walgren, Mr. Mineta, Mr. Brown, Mr. 
Valentine, and Mr. Bateman. 

Mr. Walgren. Let us come to some kind of general order. 

Computer technology, as most in this room know, penetrates 
nearly every nook and cranny of our lives and because the comput- 
er is a general purpose device for processing information, there are 
tew areas of human endeavor which cannot be enhanced through 
the use of that machine. What we will consider today is use of the 
computer in the classroom as an instructional tool. 

According to an October 1983 survev, there are about 350,000 
P 11< 2?^SS? pu ^f rB In use ™ our schools, suggesting that approximate- 
ly O4.W0 schoois are now using microcomputers for use in the 
classroom. However, numerous organizations, individual teachers, 
administrators and parents, as well as the media, have pointed to 
the many problems involved with bringing computers to the 
schools. 

First, the limitations of the educational software now available 
are substantial. Last year, Secretary Bell, in testimony before the 
investigations and Oversight Subcommittee of the Science < 
Technology Committee, characterized today's software as "gii • 
electronic page-turning programs." Although progress has L. .» 
made in learning, cognition, and psychology research, little of the 
findings nave found their way into commercially available educa- 
tional products. 

We are in that sense about, through our basic research to find 
knowledge that will literally explode in the educational area 
through the use of computers in the near future. 

Second, although our children may be computer whizzes, the 
other side of that com is that they have in many cases outpaced 
their teachers and their parents, and the problem of keeping teach- 
ers up with students in this area will be certainly a major chal- 
lenge to our educational system. If we fail in that, the potential of 

(1) 
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this new technology certainly will not be realized to the degree 
that we would hope. 

There is evidence that the haves are doing better than the have- 
nots, and particularly so when it comes to computers. About 60 per- 
cent of the poorer schools have no computers at all, whereas some 
75 percent of those schools that we would classify as the richest in 
our society do have access to computers for student use. 

There is also evidence that poorer schools are more likely to use 
the computers as simple drill and practice machines instead of in- 
tegrating them into the broader classroom curriculum. The prob- 
lem of balance in our system and being sure that each of the stu- 
dents that come through our society have the maximum opportuni- 
ty to develop is one that we should certainly be concerned about. 

The committee has before it two proposed bills which address 
these issues: H.R. 3750 and Hit. 4628. They have each been consid- 
ered and marked up by the Committee on Education and Labor, 
and with referral to the Science and Technology Committee. We 
will be particularly interested in hearing as fu% comment as we 
can on those bills. Our witnesses' views of the need for teacher 
training, the need and the proper relationship between the Federal 
Government with respect to both hardware and software and how 
these proposed pieces of legislation meet and balance those needs. 

I would like to turn to the gentleman from California, Mr. 
Mineta, for any opening comments he might wish to make. 

Mr. Mineta. Thank you, Mr. Chairman. 

I would like to thank our distinguished colleagues for appearing 
today on this panel. I am a cosponsor of the Computer Literacy Act 
and welcome the attention being paid to this bill as well as to the 
legislation to establish a National Educational Software Corpora- 
tion. 

My congressional district includes a part of Silicon Valley where 
much of the high tech industry was pioneered and remains today. I 
can readily remember when Silicon Valley was mostly farmland 
and scientists and entrepreneurs worked from their kitchen tables 
and their parages. It wasn't until the 1960's— just 20 years ago— 
that semiconductor research stopped being rare and arcane. 

This makes me keenly aware of just how rapidly the computer 
industry has developed in this country. Moreover, because I spend 
a considerable amount of time visiting many of the high tech firms, 
I am constantly made aware that a new generation of equipment is 
in the offing with capabilities almost beyond our imagination. 

Given this rapid rate of development, however, it is not incon- 
ceivable that progress in the industry would outpace the skills and 
talents of potential users. With the kind of incentives set forth in 
the .egislation under consideration today, we would be building on 
a natural link between education and technology. 

Age-old classroom subjects such as reading, math, science, and 
even logic can be taught in new and creative ways. Simultaneously 
accessibility to computers demystifies them and makes them less a 
novelty and more a normal and natural tool for learning and for 
working. In the long run, we would be preparing the next genera- 
tion to be at ease with computers, to realize their potential and to 
ome new technology with all its promise and rewards. 
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Again, I thank my colleagues for appearing before this commit- 
tee today and thank you for the chance to express my thoughts. 
Mr. Walgren. Thank you, Mr. Mineta. 

We welcome today three Members of Congress who have a long 
and internal interest in education and particularly the cutting 
edges of education: Tim Wirth from Colorado; Al Gore from Ten- 
nessee; and Tom Downey from New York. I know that all of you 
J have worked in concert and we salute the progress that your legis- 

lation has made thus far, each of your individual pieces of legisla- 
tion, aiid want to work with you to try to give some life to what 
m can be done in this area. 

So we welcome you to the committee. I don't know how they set 
the order, it probably doesn't matter, so way don't we start with Al 
at the outset. If you would like to proceed. 

STATEMENT OF HON. ALBERT GORE, JR, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF TENNESSEE 
Mr. Gore. Thank you, Mr. Chairman. 

As a fellow member of this Science and Technology Committee, I 
am grateful to you and this subcommittee for holding this hearing 
and I am grateful for Mr. Mineta's attention and comments this 
morning as well. 

I believe we must rapidly accelerate the speed with which our 
young people are learning to use computers and using computers to 
learn. Hardware must be placed in the schools, adequate training 
must be provided to teachers, and a whole new generation of com- 
puter educational software must be developed to adequately inte- 
grate this new technology into all curricula. 

I believe that my bill, which establishes a National Computer 
Educational Software Corporation, and those of my colleagues, Mr. 
Wirth and Mr. Downey, will help accelerate this transition. The 
result should be improved education opportunities for all students, 
regardless of economic status, enhanced job prospects for our young 
people entering a rapidly changing economic environment, and a 
national improvement in productivity and international competi- 
tiveness, 

The potential for computers to improve education is enormous — 
more dramatic than any invention since writing. Yet that potential 
is not being met today. Last September the Science and Technology 
Subcommittee on Investigations and Oversight, which I chair, held 
2 days of hearings on the issue of computers in education and I 
would like to share with this subcommittee copies of the hearing 

* record that we compiled back in September, and what we learned 
during those hearings was extremely interesting. 

Basically, there are three problems. They are fairly well known 
by now. The first is that the hardware is not yet widely available 

* in the schools, especially in the lower grades, and that equipment 
which is available is not equitably distributed. 

Second, teachers are not being adequately trained in how to use 
computers and to plan for their integration into standard course 
work. 

Third, and in my view most importantly, high-quality education* 
al software is almost nonexistent in our primary and secondary 
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schools. It is this third problem that H.R. 4628 is designed to ad 
dress. 

My bill does not address the first two problems. The first twc 
problems have to be solved and my colleagues, Mr. Wirth and Mr 
Downey, have imaginative approaches which I recommend to tht 
subcommittee on those matters. 

The third problem, involving high-quality educational software 
is the part of the problem which my bill seeks to address. 

The Secretary of Education, Dr. T.H. Bell, made perhaps the 
most revealing statement during our hearing on this issue. He tes- 
tified that practically all of the educational software now available 
consists of no more than electronic page-turning exercises, low- 
level, drill-and-practice programs; that many academic disciplines 
have virtually no software programs; and that incompatibility of 
different software and hardware language systems threaten any 
improvement in what is acknowledged to be a haphazard use of 
educational computer tools. 

Secretary Bell followed up with a letter this year, which I will 
provide to the subcommittee, where he says, "I am extremely con- 
cerned about the current computer learning programs and the poor 
quality of computer software now available." 

Now the administration, I am sure, will be expressing a some- 
what different view in line with its general approach on issues of 
this kind, but I want the subcommittee to be fully aware that at 
the time they looked at this problem closely, they were certainly 
acknowledging that there io an extremely serious problem which is 
not being solved and which should be involved. Further complicat- 
ing this problem is the widely diffused uneven marketplace which 
is essentially made up of thousands of necessarily unconnected 
local school systems. 

Local educators and administrators are legitimately wary of in- 
vesting large sums of local school budgets in computer technology, 
only to discover that the only software available is the lowest 
common denominator. Different brands of hardware — with com- 
pletely different operating system languages— are often found even 
within the same school. As a result, where good programs exist, it 
is difficult and expensive to translate them into different formats. 

An administration spokesman recently attempted to restate Sec- 
retary Bell's eloquent description of this problem, saying that if 
there is a problem, that the Government already has the tools to 
stimulate more software production. 

(( Mr. Chairman, if that is the case, I ask the administration, 
Where is it?" It is certainly not in the Memphis, TN, school 
system, where school administrators are scraping together a budget 
for computers, but complain that high-quality teaching software 
simply is not available. It is not to be found anywhere else in Ten- 
nessee, either. And the whole country faces the same problem. 

Simply put. our schools are being swept up in a tidal wave of 
technology without any idea of how to make wise use of it. 

Mr. Chairman, my bill is designed to make a modest but hopeful- 
ly a significant improvement in the availability of educational soft- 
ware. It establishes a National Educational Software Corporation, 
made up of Government and private corporate and institutional 
representatives. The corporation would have the authority to pro- 
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vide venture capital support to high-quality, interactive education- 
al software projects which have great promise but inadequate pri- 
vate funding. 

These software ventures would be expected to provide the corpo- 
ration a return on its investment, with profits made available for 
new projects. In that regard, we would expect the government sup- 
port to set up the corporation— with $15 million in H.R. 4628— to 
become a revolving fund and essentially have a zero cost. 

The educational benefit from this modest investment should be 
enormous, in the form of innovative new computer tools for teach- 
ers and students throughout the country. Eventually, over a long 
period of time, the marketplace will sort out this problem. The 
question facing this subcommittee and this Congress is whether or 
not the benefits to the Nation of accelerating the transition and 
speeding up the time at which these new educational software pro- 
grams become available is a desirable national goal. 

In light of our Nations extreme interest in rapidly improving 
our educational system, I think clearly the goal is worth the effort. 
The corporation envisioned in my bill is based on a model begun 
several years ago by the Massachusetts Legislature, which set up 
the Massar husetts Technology Development Corp. to stimulate new 
high technology companies and new ventures in th it State. The 
Massachusetts corporation has been a phenomenal success, with 22 
profitable projects out of 22 ventures. I worked closely with one of 
the original board members of the corporation, Joe B. Wyatt, who 
is now chancellor of Vanderbilt University in Nashville, to develop 
H.R. 4628, the bill now before this committee. 

We have a sound precedent for a modest Government participa- 
tion in what is essentially a private undertaking. The Massachu- 
setts success story is documented in our subcommittee report, and I 
encourage the members of this subcommittee to review that mate- 
rial. 

Finally, let me review the relevant points in this discussion: 
One, computers have an enormous potential for improving educa- 
tion, but there is a severe lack of availability of high-quality, inter- 
active computer educational software. 

Two, the market system to develop educational software is labor- 
ing under circumstances which make widespread development of 
new high-quality software difficult if not impossible in the short 
term. 

Three, Federal support to software publishers in the form of 
grants or contracts has many flaws— lengthy startup problems and 
other bureaucratic roadblocks which stifle private software produc- 
tion. 

Four, H.R. 4628, which establishes a National Computer Educa- 
tional Software Corp., has a sound, successful precedent in the 
Massachusetts Technology Development Corp., as a modest ap- 
proach to stimulating private investment in technology. 

Mr. Chairman, I look forward to working with you and the mem- 
bers of the subcommittee to carefully examine the issues surround- 
ing computers in education and look forward to working with you 
to solve these problems and I appreciate your attention this morn- 
ing. 

Mr. Walgren. Thank you very much. 
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STATEMENT OK HON. TIMOTHY E. WIRTH, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF COLORADO 

Mr. Wirth. Thank you very much, Mr. Chairman. 
I have a statement which I would like to submit in full in the 
record, if I might. 
Mr. Walgren. Without objection. 

Mr. Wirth. I am delighted to be here this morning with my dis- 
tinguished colleagues and you and Congressman Mineta, who have 
sponsored H.R. 3.50 which is endorsed by the American Associa- 
tion of School Administrators and the Rural Education Association. 
I need not tell you about the rapidly changing nature of our econo- 
my and the expectations that we have in the future for the partici- 
pation of young people in that economy and the training that they 
need. 

Unhappily, we are seeing a generation for the first time in our 
Nation's history that is less literate than its parents, less capable 
of manipulating ideas and numbers, and the two pieces of legisla- 
tion before you will attempt to address that severe problem. 

Let me discuss briefly H.R 3750 and the substance of that legis- 
lation. 

Essentially, there are three titles to the legislation, one on the 
supply of hardware to schools; second, the training of teachers; and 
third, the software issue. 

On the first, as you pointed out in your opening statement, there 
are currently approximately 325,000 computers in the Nation's 
public schools. If we were to have available to every student in the 
country one-half hour per day of computerized instruction, comput- 
er-related instruction, we would need four million computers in the 
Nation's schools, or approximately 12 times the number we have 
today, and that is just for a formal, identified one-half hour. 

If, in fact, we wanted to have available to students the ability to 
have computers there to use in off hours, to use in study-hall tune, 
to use after school, 4 million computers would not I agin to do the 
job. Four million provides just one-half hour per day instruction for 
the students in the Nation's public school system. In addition, 
unless we move aggressively, we are going to see increasingly a gap 
between rich and poor, an information gap and an education gap 
that has haunted our country for too long, which is being exacer- 
bated by the policies of the administration and which will make 
young people in this country even less capable of participating in 
our economy and in our society as a whole. 

So the first title is focused on providing that kind of hardware 
that is necessary to meet the educational needs and to help to 
bridge that critical gap between the rich and poor. 

The second title of H.R. 3750 goes back to the history that we 
bitterly learned during Title I of the sixties. I had the privilege of 
managing that program for 2 years in the old Department of HEW. 
As we evaluated that program, it was clear that as all kinds of 
teaching technology was coming into the Nation's public schools, 
we didn't know how to use it. There were warehouses filled with 
projectors and audiovisual aids purchased with title I funding, but 
the curriculum had not been developed and teachers had not been 
trained to take advantage of these new technologies. 
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Title II of this bill is built upon that bitter lesson and built upon 
what we learned how to do during the sixties: to train and retrain 
teachers. We do know how to train and retrain teachers and that is 
what title II of the legislation is focused on. 

I see we have a high-tech operation going this morning in terms 
of the sound system as well. 

The third title addressed by Mr. Gore in his imaginative bill, 
H.R. 4628 is addressed in Congressman Downey's and my title III, 
and it seems to me there is a way to put the two together. On the 
software issue, we focused on use of the National Institute of Edu- 
cation through contracts to evaluate the availability of software 
and availability of computer systems so we don't reinvent the 
wheel There is a centra; body of knowledge as to what works and 
what doesn't work. 

I will touch upon what I think are the four main issues raised in 
the legislation. 

First, the so-called Apple bill which may be before the Congress 
in the conference report in the Committee on Ways and Means. 
The Apple bill, through tax credits, allows school systems to have 
available to them computers. That does not address the problem of 
rich and poor. It really focuses on the funding and the tax credits 
on schools from more affluent districts. That is the fundamental 
problem with the Apple bill. 

The second issue raised is why doesn't the present math and sci- 
ence education legislation <b the job. As you will remember, that 
legislation was passed by this committee and the Committee on 
Education and Labor last year and awaits the movement in the 
Senate to realize the virtue of that legislation. Unhappily, that bill 
allocates only $5 million to this issue and is fundamentally a sci- 
ence and math education bill and does not go into the issue of com- 
puters. 

Third, the administration's position will be- "I am sure this is im- 
portant, but let's not do it now." Let me again remind the commit- 
tee that if in fact we took just a small percentage of the amount of 
money that this administration is spending on antisatellite warfare 
and ballistic missile defense, Star wars, a small percentage of that 
money and invested it in our young people, we would be far ahead 
of where we are today. 

It seems to me that we have to dismiss once and for all the non- 
sensical argument that "This is important, but let's not do it now." 
There is an argument raised relating to the National Institute of 
Education writing the software or getting into the publishing busi- 
ness. The NIE charter is clearly one of evaluating all kinds of ma- 
terials, all kinds of curriculum. That is what the NIE in part was 
set up to do. 

In our legislation, H.R. 3750, we are not asking the NIE to get 
into the software publishing business, but rather through contract 
to make available the kind of evaluation that can be used by school 
systems that would be done in the private sector, but the funding 
for that would be made available by contract from NIE. So it seems 
to me the argument that what we are doing is competing with the 
publishing business and getting the government into the publishing 
business is not borne out by a careful reading of the legislation. 
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I appreciate being here with my two colleagues, Mr. Gore and 
Mr. Downey. We have been working together on the legislation and 
look forward to working with you and hope that we can expedite 
movement of this* 

[The prepared statement of Mr. Wirth follows:] 
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Mr. Chairmaru i vould Ins* like ;o thank you and the mem bers of your subcommittee for 
holding this hearing on the C -.Mter Literacy Act of 198* and would also like to thank the 
me iber* of this subcomm*t» .s have shown their support by cospon&oring this legislation. 

Mr, Chain an, our nation is undergoing a profound transformation* The industrial society is 
quickly being replaced by the information society, with significant and far-reaching implications 
for our future. As part of this transformation! the computer is quickly becoming a common part 
of the lives of manv Amer tcans. As the report recently released by the National Academy of 
Science*, the Nation*! Academy of Engineering and the Institute of Medicine entitled High 
Schools and t.hr Changing Workplace: The Employer's View noted, "The computer may ^pervade 
our society as widely and as decisively as the automobile did, and bring about changes just as 
profound. 0 One need not look far to see evident* of this. 



• A ,ap*dly growing number of colleges and universities across the country are 
requiring students to purchase computers just as they are required to purchase 

classbooks, 

• Basic computer skills are becoming a prerequisite for a large number of jobs in our 
economy ss the computer becomes as common a piece of office equipment as the 

typvwr« f 

• The of computer-related jobs has been estimated to rise to 30 million by 
19*0. 

High Sc hools and the Changing Workplace concluded that there are certain core competencies 
needed by today's students m order to succeed in employment. The report recommended that 
familiarity artth computers be included in one of tliese core competencies, a firm grounding in 
science and technology. Computer familiarity includes acquiring knowledge of the basic 
functions o! computers, knowing what they can and cannot do, and understanding the 
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possibilities and limits of frequently used software packages. 



This evider x paints to the conclusion that in order to participate fully in us* economy, students 
must have access to computer technology. Yet, as Computers in Education, a report on a 
research conference sponsored last year by the Department of Education, concluded, "We 
appear to be raising a generation of Americans many of whom lack the understanding and the 
skills to participate fully in the technological world in which they live and work." There are 
only 325,000 computers for America's 40 million public school students, roughly one computer 
la every 12) students. If every child in our schools was to be provided SO minutes a day on 
computers, we would need four million in the schools, twelve times the actual number. ^ 



Just as alarming is tr*. disparity that is becoming increasingly evident when one looks at which 
students have access to computers. Recent surveys indite that the ratio of wealthy students 
per computer is roughly 97 students per machine, However, among our nation's poorer students, 
the ratio is one computer per I S3 students. This trend threatens the development of a class of 
tecpnical illiterates who will be shut out of participation in our economy. 

In addition tc* these concerns, we must not lose sight of the potential academic benefits of 
computer-based instruction, Initial research indicates that learning through the use of 
computers can significantly Improve the academic performance of students. Computers allow 
students to experiment and be more creative, to perform calculations more quickly, and provide 
lor a more individualized teaming atmosphere. Moreover, studies are showing the tremendous 
potential computer- learning has for handicapped students. 

The problem o! computer literacy is much broader, however, than simply furnishing schools with 
computers. As we learned in the 1 960% providing schools with new technology without insuring 
that teachers k.iow how to use the equipment effectively wastes taxpayers* money and passes 
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over significant turning poaslbilltle*. In addition, a concern voiced by virtually ©wry education 
official who has addressed the issue of computer literacy is the lade of quality software and the 
difficulty of obtaining information on what computer hardware and software would beat meet an 
in ridual schools needs. 

Several hills have been introduced on the issje of computers in the classroom, but none deal 
with the problem in a comprehensive way. Some are limited to providing schools with hardware, 
without addressing the teacher training, software or equity problems. Others deal Only with the 
software concerns. In order to prepare our students fully for participation in the economy and 
in order to maximize the leaching potential of computers, the federal effort must be a 
comprehensive one. If we attack the problem in a pK-cemeal way, precious dollars and 
opportunities will be wasted. 

The Computer Literacy Act of 1984 is a comprehensive solution to the problem. Title I would 
provide schools with the funds to purchase comparer hardware. This money would be spread 
evenly throughout our nation's schools so that every student will have access to the equipment, 
with priority going to schools with the greatest need. A direct grant approach, rather than 
providing tax Incentives to corporations who choose to donate computer* to schools, was chosen 
as the most efficient and effective means to achieve these educational objectives. Specifically, 
the tax code approach provides no assurances schools in poorer districts would have the same 
access to such equipment as would schools in wealthier districts, and there is no guarantee that 
schools would obtain equipment best suited to their educational needs. Furthermore, a tax code 
approach does not address the remaining issues of teacher training, information sharing and lack 
of quality software. 

Title n would establish teacher training institutes to instruct teachers in the use of computers. 
These institutes are moceied alter those created by H.R- 1310, the emergency math and science 
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legislation which this Committee approved last year. In H.R. 3750, non-profit scientific or 
engineering organizations, science museums, regional science education centers and State 
educational agencies would be eligible to provide this training in addition to institutions of 
higher education. 

Title 111 would encourage the development of model courseware, as well as caU upon the 
National Institute oi Education (NIE) and the National Science Foundation (ftSf ) to provide 
grants or contracts to evaluate existing hardware and software and to disseminate this 
information to our nation's schools* This title as it was reported out of the f ducation and Labor 
Committee represents aspects of my original bUi as well as legislation Introduced by my 
colleague, Mr. Downey, which created Centers for Personal Computers in Education. Mr. 
Downey's bill contained several specific research functions these centers were to perform, 
outlining in more effective and specific detail the objectives of any effort to improve the 
sharing of information. These reseat ch functions have now been included in H-R. 1310, 
improving the third title of the legislation. ! want to thank Mr. Downey for his help in 
improving H.R. 3730 and for his efforts on behalf of computer literacy. 

1 would like to make clear that our intention in this title was not to have the federal 
government write educational software, which would be similar to the federal government 
writing textbooks. This would not only overstep the federal government's lines of responsibility 
•or education, but it would also be bad educational policy. Instead, what we hope to accomplish 
through Title III is a fostering of communication and sharing of information between the 
educational community and the business community. NSF and NIE should focus on such 
questions as how best to use the new technology and what software qualities make for an 
effective learning experience, but not such activities as listing the manufacturers considered to 
make quality software or producing a list of criteria software manufacturers must meet in order 
to be considered effective. The objective here is to provide a link between the education and 
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business community, 90 software producers can understand what ii needed by educators and so 
educators can understand the hurdles software producers face in creating educational 
software* Only through this kind of communication will teachers and students have the 
software needed tat a productive learning experience. 



Finally, the third title of tfefe biil would establish model adult training programs in which 
computers when not being used by students in the afternoons after school is out, can be used to 
teach adu2* and prepare today's workers for an economy that wiil soon be upon us, 

This legislation has broad support, having been cospons or ed by over 80 members of the House 
and endorsed by the National Education Association, the PTA, the American Association of 
School Administrators and the Rural Education Association 



In dosing, 1 would like to again thank the subcommittee for its attention to this issue and for 
holding this hearing, and 1 would be hapoy to respond to any questions you may have. 

Mr, Walgrsn. Thank you. 
Congressman Downey. 

STATEMENT OF HON. THOMAS J. DOWNEY, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF NEW YORK 

Mr. Downey. I want to join in thanking you for holding these 
hearings and suggest to you that as a supporter of H.R. 3750, which 
Congressman Wirth outlined, I am particularly interested in it be* 
cause of title HI of the bill, which addresses the issue of planning, 
teacher training and software evaluation and development 

This is a bill! introduced, Hit 1134, which is now the third title. 
When I first introduced legislation in 1978 to establish a system of 
National Centers for Personal Computers in Education, there 
seemed to be a clear need to provide local school districts with as- 
sistance in planning their approach to the use of computers in the 
classroom. There was also a need to establish a system of teacher 
training and information dissemination which would assist educa- 
tors who were faced with the awesome task of evaluating the vari- 
ous hard- and soft-ware options. In the intervening years, it seems 
to me, the need for this legislation has increased. 

In 1983, Market Data Retrieval reported that 31,000 schools 
began using microcomputers for educational purposes. In that year, 
more schools began using microcomputers than in all the previous 
years combined. 

These numbers are impressive. But we need to ask ourselves 
what happens after the computers are purchased? Are they used 
effectively? In many cases, lamentably, the answer seems to be no. 
As Gregory Benson, director of the center for Learning Technol- 
ogies of the New York State Department of Education pointed out 
in an address to the Sixth National Conference on Communications 
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Technology in Education and Training, "We have precious little 
data confirming that this infusion of technology for learning pur- 
poses u in fact making significant contributions in the cognitive 
and affective learning arenas." 

Why is that? Partly because information is hard to come by due 
to the speed with which computers have entered the Nation's edu- 
cational institutions. But the lack of data coiifirming positive re- 
sults from the use of computers is also reflective of the fact that 
the results themselves liave been mixed. Too often computers have 
been purchased without planning, without taking account of the 
special needs of the school, without providing teacher training op- 
tions and without prior evaluation of what courseware will work 
with individual microcomputers. 

We have all heard the familiar horror stories. School districts 
nave bought computers which then sit unused because of the lack 
of adequate training for teachers or lack of appropriate software. 
Mr. Benson says that he gets calls all the time from school admin- 
istrators who have bought microcomputers for a good price, but 
then find out that the/ cannot find the right type of software. 
Many administrators feel pressured by parents to equip then- 
schools with the latest in computers and they do it without plan- 
ning. K 

There are few places to which an administrator can turn for 
advice. Mr Benson made a telling point in his address: "Clearly, 
effective administrators do not go out and hire teachers because 
they are bargain priced and then attempt to integrate those teach- 
ers to suit the needs of the student population. Yet, we are witness- 
ing some purchases of instructional capacity that then requires sig- 
nificant retrofitting to student needs which is cumbersome at 

DGSL. 

While it is true that many computer companies will provide 
some training for teachers, generally this training deals with the 
use of the computer itself and does not treat the larger issues of 
the use of the computer in teaching, nor does it deal with the prob- 
lem of evaluation of software. 

This leads us to another problem which is presently coming to 
our attention. It seems that many schools are simply teaching com- 
puter skills; in other words, the computer itself is becoming the 
end rather than the means. I believe this is partly because many 
teachers have not yet learned how to teach with computers. What 
they have learned, m a brief time, is how to teach others how to 
use a computer. What they have not yet learned— because events 
have moved so quickly and because there has been little institu- 
tional support at the local level— is how to integrate the computer 
into then* teaching methodology. 

Ideally, there is no reason why computers cannot be used to 
assist the teacher in improving a student's basic reading and rea- 
soning skills. In practice, few teachers have had the support they 
need to use computers in a broader and more challenging and ulti- 
mately more rewarding way. 

I believe that the grant program to establish training and eval- 
uation programs will help school districts and teachers by provid- 
ing them with information on available systems and software, and 
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by providing an environment for teacher training. Let me briefly 
recapitulate what section 302 of title III does. 

It establishes a grant program under the National Science Foun- 
dation to assist various types of institutions to identify existing 
educational computer programs and develop new educational soft- 
ware; to develop teacher training materials; and to monitor and 
disseminate information on new materials in educational technolo- 
gy. I would like to make it clear at this point that the evaluation 
function of the computer center is concerned only with the techni- 
cal and methodological questio.is. Evaluation of courseware is not 
construed as evaluating the course content of the program. 

One function of the program is worth highlighting. Institutions 
which receive grants are encouraged to set up a mechanism to 
inform the computer industry of the specific needs of educators. 
The National Science Board Commission on Precollege Education 
in Mathematics, Science and Technology noted in its report, "Edu- 
cating Americans for the 21st Century? 9 that there is a great gap 
between teachers and the producers of computers. We must keep in 
mind that the development of new computer programs is a two-way 
street If industry is able to ascertain the particular problems and 
needs of education, it will better respond to those needs. 

Mr. Chairman, establishment of the National Science Foundation 
grant program would be a first step in dealing with the much 
larger issue of computers 1 effect on education. We must make a 
strong commitment to support the best use of computers in our 
classrooms that is possible. I believe that H.R. 3750 provides the 
comprehensive approach to the problems of the integration of com- 
puters into the schools that the Nation needs. 

I would like to commend the members of this subcommittee for 
their interest in this issue and for their attention to the needs of 
educators and students. I am sure that together we can fashion a 
bill that will bring the fruits of computer technology to all schools 
and students in the United States. 

Finally, Mr. Chairman, I would like to have the text of Mr. Greg- 
ory Benson's address to the commi nications technology conference 
included in the record of these heai ings. 

Mr. Walgren. Without objection. 

[The information follows:] 
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Keynote Addressi Education and Technology - 

Where An? We Gotofi ? by Greg Benson 
Presented Wednesday, February 22 # 1SS* to the 
6th National Conference ui 
Coroimatfcations Technology in Education and Training 



it is indeed an honor and a pleasure to have been invited to make this presentation at 
this, your 6th National Conlerence. I am particularly pleased and encouraged by the turnout 
here today and the fact that the co-nporoorthip of this conference represents the kinds of 
inter-educational agency cooperation that must take place as we forge ahead toward 
enhancing learning through the use of technologies, A review of the agenda clearly 
promises that for the next two and one half days we shall all be the benefactors of 
extremely constructive and informative presentations designed to aid us in our endeavors. 

The next two and a half days will provide the forum for raising a number of critical 
issues related to the implementation of technologies in education. These issues relate to 
policy, planning, management, and instructional strategies. The discussions also hoid 
implications for organmtional change and perhaps the reconstitution of what we believe to 
be the basic learning theory and the capacity and rate at which individuals, children and 
adults, learn. I will not be surprised if the discussions of these vital issues also leads us to 
confront the redefinition of education and where it takes place and what the roles of the 
various current educational institutions will be and also what the roles of some new and 
emerging nontraditional learning institutions will ultimately be. This morning I will discuss 
vnie of these critical issues by addressing three major areas. First, I would like tc discuss 
some of the general conditions extant in our society and our educational corrmtuniti>.-s that ' 
define the context within which we pursue the meaningful application of technoJogk-s to the 
learning environments. Second, I will identify some of the common concerns raArd by those 
who seek to pre/note the meaningful application of technologies In education, and third, in 
relation to some of those concerns, I will discuss where I believe we are headed, what some 
of our options for actions are, and speculate as to whether our current activities are 
aggravating current problems, creating new ones, or evolving as solutions to many of our 
chronic educational deficiencies. 

First, let us look at some of the broad phenomemon affecting our society in general 
and our educational institutions more specifically as they relate to our overall mission in 
education, and more specifically to that which brings us here today. 
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! need not elaborate <v, Uk» evens and the array of studies and other scholar !y works 
that have in recent times placed education under close scrutiny and in thj forefront of 
national concerns. Reports such as "A Nation at Risk," "Action lor excellence," "Making the 
Grade," and 3ohn Goodlacfs book A Place Called School t ail bring attention to a series of 
difficult problems in education and offer botli diagnosis and treatment rHated to those 
problems. Aside from our pride and the fact that we are m the limelight, we owe it to all 
learners to act in relation to many of the difficult problems irticu'u'.cd in those and jthcr 
reports. Beyond our learners, we owe a sincere effor: toward the acruevonrent of a ;norc 
creative , efficient, and productive srciety within which qualify educational opportunities for 
ail learners is a vital pi erequisite to economic growth and quality of hie. 

Having established that we in education are being .ncreasingly pressured to perform 
far better than we have, let me turn briefly to the technological phenomenon and its 
infusion into our society. The microcomputer has spear. *eaded a massive capital expenditure 
on tht parr of consumers in ail market sectors not the least of which is education. 
Recently , U.S. News and ^'orld Report estimated the microcomputer market in 19B2 to be 
six billion dollars. That market was projected to grow in 19S7 to 28 bilhcn doiiars and 
recent Talmis data indicates thai that 1987 market projection is m**re in the neighborhood 
of a $0 billion dollar market. On the courseware side, the Office of Technology Assessment 
Report indicated that in 1980 the courseware marketplace was approximately 6.> million 
dollars and is projected to grow by 19*0 to 600 million dollars* Turning specifically to the 
home market, in 1979 it was reported that there were seven thousand microcomputer units 
in the home but that by 1 981 there were some 20 million microcomputer units in the home. 
The most recent Talmis Study indicated that by 1988 that figure would rise to 55 to 60 
million microcomputer units located in the homes across the United States. 

Knowing the extent of the capital marketplace and the number of units sold is but one 
indicafun of trie current computer revolution. Of particular interest to educators, a recent 
Ualfop poll indicated that two of the three most frequently cited uses of the microcomputer 
in the homes were "a child's learning tool", and "an adult learning tool". That phenomenon 
of using microcomputers in the home for learning purposes is underscored again by the 
recent Talmis study which illustrated that 79% of the current owners of home micro- 
computers indicated t ,at the primary use of that computing capacity was to "help children 
develop/ improve skills learned in school*. Also interesting was data that Talmis collected 
indicating tha* 77% of those planning to buy niicrcomputers for the home cited that same 
reason for considering purchase. 
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Turning fro.n V* home environment, where quite obviously these technologies are 
being applied for educational purpos*-*. Market !>ata Retrieval in the fail of 1983 released 
data specific to the educational community which included some revealing statistics. 
Among those statistics, they reported that 3J thousand schools began using computers for 
Instruction during the 82-53 school year. That represents more schools initiating the use of 
microcomputer, that year than ail of the previous years comforted. The MDk data also 
indicated that the number of elementary schools using microcomputer? tripled during the 
82-83 >chooI /ear and further that (A% of ail schools now use microcomputers within their 
imtructlonaJ program. Th*»ir data indicated that there are 325 thousand units loc-ted in our 
schools and that 86<* of the senior high schools, 81% of the junior high schools, and 62% of 
the elementary schools use microcomputers for instructional purposes,. To provide you with 
an indication as to what those numbers mean in terms of a school organization, the average 
number of rmcrxromputers in hi-h schools is eleven, junior high - seven, and elei.ientary 
schools — three. 



Farther evidence of this explosive growth of microcomputers in the schools is provided 
by Electronic Learning's l«S3 Survey which illustrated that the growth of microcomputers 
being applied in the instructional setting is proceeding at an astonishing rate. Fo, instance, 
in Alaska between 1981 and 1*83 th-re has been a 380% increase, in Colorado <*Q% 
increase, in Connecticut *900% increase and in Florida a 220% increase. Ml of this data is 
somewhat dated with the exception of the Talmis survey and therefore very likely somewhat 
of an understatement of the massive infusion of technology taking place in our school 
settings. 

Though I have not seen data reflecting surveys in the post-secondary are4f | w0u |d 
project that a similar phenomena is taking place in that sector. A growing use of 
telecommunications for course offerings, the purchase of microcomputers by entering 
freshmen as part of college and unr rsity programs, the creation of laboratories for 
Individual and group work, and the purchase of microcomputers for specific administrative 
and research purposes is surely contributing to a similar massive infusion of the technologies 
at the post-secondary level* Another interesting phenomena is the Infusion of these 
technologies and their use for educational purposes observable in the public library 
community. A recent survey conducted in New York State indicates that dozen* of public 
libraries are purchasing microcomputers, loaning them to their patrons along with software, 
primarily learning software, and also offering courses In basic machine literacy as well as in 
programming and the use of other applications software for a variety of purposes. Obviously 
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this phenomena it not unique to New York State. The ScottsdaJe, Arizona library has a 
program of computer literacy and basic skills instruction using computers for students as 
young as three year* old. The Pikes Peak Library in Colorado provide* online access to their 
catalog of holding* for home microcomputer users. In Portsmouth, New Hampshire there is 
a microcomputer loan program and weekend workshops for twelve year olds that focuses on 
computer operations and basic programming skills. And of particular note, in Farmingdale, 
Connecticut tltc public library has incorporated the construction of an carri satellite station 
as part of their current building plans. According to the recent report published by the 
NatiofMt Commission on Library Information Sciences the reasons libraries cite for entering 
into the use of these new technologies include the distribution of instructional video and 
course of study, the provision of teleconferencing for continuing education purposes, and 
the downloading of courseware for multiple applications to learning in other settings. 

All of this data has a Jistinrt and undeniable message. Technologies are being applied 
lor learning purposes across all of our educational and cultural institutions . These 
Institutions are awakening to a new role and contribution that each can make to the 
improvement of our educational endeavor in this country. The technologies being applied 
are ttot restricted to th: microcomputer as is evidenced by some of the applications cited 
earlier. Also, it is common to see the application of the videodisc, online information 
services, and sophisticated telecommunications capacities to support the development of 
these new educational roles being played by these institutions. The "treatment time 1 ' 
related to the application of these technologies in learning environments is scant and 
therefore we have precious little data confirming that this infusion of technology for 
learning purposes is in fact making significant contributions in the cognitive and affective 
learning arenas, What is observable at this point in time is discouraging in some respects 
and relates to the inequitable distribution of this new learning capacity across our 
educational and cultural institutions and their populations, Again, Market Data Retrieval 
illustrates this point. Their dat* indicates that the more wealthy districts, as measured by 
those districts having 5% or less of the families at the poverty level, in 1981, 29% of those 
wealthy districts used microcomputers for instructional purposes, in 1982 that figure grew 
to Contrary to that growth, the poorer districts, <oeasured as those having or 

more families at the poverty level, in 1981, only 12% of those districts were mn/ing 
microcomputers for instructional purposes, and in 1982 that figure grew to only 1S%. This 
data would indicate that in the elementary and secondary schools we are observing a 
growing disparity related to ;he introduction and use of microcomputers for instructional 
purposes that is based on school district wealth* To reinforce that data, Market Data 
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Ketneval alw> found that IQ h of the 2,000 most *« alth) school districts used micro, 
computers lor instructional purposes while only kO^ of the two thousand poorer school 
districts in this country used microcomputers for instructional purposes. These characteris- 
tic* of the wealthy districts would also seen to be related to their ability to pay fur and 
designate resources specifically tor de!:N ate planning for the integration of microcom- 
puters into tl*e instructional setting anw further, the provision of continuing inset vice 
education to keep their professional staff abreast of the latest technological developments 
and their implications fnr instruction. 

This inequitable distribution of this new learning capacity would seem to den»and 
thoughtful action rather quickly. It would further seem that central to the action taken 
would be the provision of mservice education so as to educate our professionals to the 
benefits and upproprute applications of technology. The recent Llecironic Learning U9S3) 
Survey of the state* indicate* that only two states require inservice education of this 
nature. Interesting!* enough, those two states represent only one percent of the K-12 
student population ,n the United Slate*. In relation to preservice education reqgjrements, 
riectronic Learning found that only right Mate* require such preservice education and those 
states represent only )<* of ,he K -I2 population. Clearly, our current formal revise to 
this vast infusion of new learning capacity is lagging behind our needs to address some 
rather urgrnt problems. 

Thus far we have sjen the evidence of a rather incredible ,n fusion of tectmology m the 
learning Sfttm K across our educational and cultural institutions. In addition, we are 
witnessing some rather unfortunate circumstances relating to the ineouitable distribution of 
that learning c.*pjc ( ty. Before moving to some specific concerns and issues let's briefly look 
*: souie of the barriers we in education confront that are related to our organizational 
makeup and behaviors. Education is a highly segmented 'arena. We divide education by 
level, by program, and by a variety of institution* that focus on specific educational 
problems or funding patterns. That scenario makes it difficult to effectively apply 
technology to transcend all 0 f those "superficial- boundaries and further, apply those 
technologies so as to represent learning capacities much more attuned to mastery as 
opposed to level within a structure. Education has also been slow to < h ange. Long ago 
Studies by Cuba and uthers indicated that it was some 30 years before a quality educational 
innovation was fully infused productively into our respective organizations. Contrast that 
timeframe with what we have been discussing ,n terms of the infusion of hardware in our 
schools but keep in mind that the existence of hardware ,s not necessarily related to a 
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quality innovation. LduiaTion at this puiut m limn is alto rept rscnted by staff at or near the 
top of salary grades having accomplished ail or nearly all of tlte educational requirements 
related to their position. In fact, we are seeing an out-migration of those teacliers with 
ikifU to offer to the new high technology venture*. We in education are also very much 
"tradition bound" and in many respects "contract bound 1 *, 

At the same time, wr in educatic i are blessed at the moment with some of the most 
Creative minds and highly motivated individuals ever available to u^ to address the urgent 
problems we confront. We shall m*cd <o apply all of that creativity and test lr its 
of that motivation because we ire being challenged and threatened by tat 
seriously address themselves to the very foundation of our current operation.., and 
frequently our desires. We are being threatened by the emergence of commercial 
educational opportunities and that phenomena it worrisome. It is worrisome because only 
public education is committed to providing equality of access to educational opportunities, 
and though the commercial sector is driven by "equity", it is an equity of a tangible^ort «nd 
not one that typically parallels our concern for equaiity. 

Before we dismiss this phenomenon of commercial education as far fetched, observe 
what happened m the airlines industry, the automobile industry, t5e trucking industry, and 
those problems that recently confronted Grey he d. Many of those industry ■ elated 
difficulties can be traced to a tradition and "contract bound" organization that could not 
respond to the emerging technologies and the rapacities inherent to them. Smaller, more 
fuel efficient airplanes capable of profitable, shjrt and medium range trips tailored to 
•mailer market segments quickly emerged tn the airline industry and brought many of the 
major passenger and freight airline corporations to their fiscal knees- Though I am hopeful 
and optimistic we will not see such a phenomoon affecting public education we must now 
be aware that a scenario of that nature is very possible and could severely threaten the 
quality of education ultimately offered to our society of learners. 

It is clear that we are already seeing signs of this "delacto deregulation' 1 of our public 
educational system since a number o! services typically provided by regionally centralized 
sources, wtiether in higher education, state education agencies, or intermediate service 
agencies, are being dec entrali/ed tn local sites and addressing tailor-made application^' in 
extremely cost effective w.iys- Tins trend will continue and we need to address in earnest 
what the new and emerging roles *ill be for these intermediate agencies that heretofore 
provided t entrained services. We need to be prepared to effec tively manage their decline 
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" dlrect "•yitcmi- service providers and develop and encourage alternative support service* 
for those institutions. 

Regardless of the actions we take, I do believe we wilt see altematlv? commercial 
education. Further, I believe we will" see within a short period of time Federal Tax 
incentives that will accelerate that evolution. Understand that I am not adverse to these 
alternatives to public education for they may in fact offer extremely high quality learning 
alternatives and play a vital role in provision of opportunities not previously available. 
However, I am very much concerned as to the price that might be paid by public education 
as a result of such »n evolution and the toss of opportunities to many that public education 
affords for both Vocational and cultural pursuits. We must understand the liabilities 
related to these trends and initiate positive actions now so as to maximize the potentials 
through leadership and par:..ershlps. 

The convergence of these events and resulting observations, both positive and 
negative, fail under the popular label of the "information society". I believe this to be a 
misnomer. Information unto Itself does little or nothing. It is only of value when 
comprehended, manipulated, integrated, and in short - learned. In our business of education 
we measure our productivity by the scope and rate of teaming. We also measure our success 
and productivity based on the creative application of what has been learned and that is not 
substantially different than the businessman using Vlsicalc In that case, data on production, 
pricing, inventory, distribution, and sales are manipulated and placed in Juxtaposition. 
Through this process, the businessman teams the essence of business successes or failures, 
enabling informed predictions and creative action. Applications software In education 
should do no less and in so doing will truly move us from the "information society- to a 
"learning society-. To amass the resources required and address the problems Inherent to 
reaching and achieving the potential of a learning society will represent a challenge that we 
have new faced. It is a challenge that must be met with some sense of urgency since the 
evolution to a learning society is not going unwitnessed ty the commercial sector and 
inherent to that unchecked move are the concerns I raised a moment ago. 

In order to meet this challenge what must we do? 

o Fust and foremost I believe we must broaden our perspective beyond our 
programatic concerns and beyond some of our traditional views of highly 
structured learning to be more consistent with the current and emerging 
technological capacities being infused into our learning environments. 
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We mint also enter into creature partnership* with the commercial sector so that 
together we can move our society to the realization of the capacity of learning 
in any environment. 

We must locus those partnership, on the integration oi technologies across our 
institutions. 

* 

' we.must use our technologies to enhance learning opportunities that might not 
otherwise be .Horded to Urge numbers ol our less advantaged learners. 

We must fully integrate the we of the various technologies among themselves 
• and within our curriculum areas focusing on multidisciplinary capacity whenever 
resources allow. 

We must review the role and make up of our organizations and assist our 
teachers and administrators in becoming more efficient managers of teaming 
regardless ol where the actual teaming site truly is. 

We must exert strong, perhaps nontraditionally strong, leadership In order to 
achieve many of these objective*. 

We must aggregate our traditionally segmented market and leverage our buying 
power so we do not accomodate technology designed for other purposes but 
rather influence the design and quality ol hardware, software, and telecommuni- 
cations configurations so they are directly responsive to the requirements of 
education. 

We must prove to the commercial sector that we are far wiser and more 
preceptive than our most recent purchase* would indicate. 

We must illustrate through our partnerships with the commercial sector that we 
can overcome our traditional segmented approach to teaming and therefore 
aggregate the intrm and Interstate markets thttt attracting the commerlcal 
capital investment required to address our requirements as we articulate them. I 
honestly believe that this segmented pheomena In our market sector, lor 
whatever good rationale by which it emerged, is a fundamental weakness 
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use the technology to address our eqjality of access problems that have plagued us for so 
long. 

A second issue we typically confront very quickly is that which relates to the myjhs 
surrounding the use of technologies for learning purposes . Surely you have all observed the 
dozens of television and magazine ads indicating that if only you would purchase a 
microcomputer for your child he/she will be accepted at the institution of choice, be 
successful at that institution, and very quickly become an extremely high-paid contributing 
member of our society. Though that myth is somewhat superficial to those whu know 
better, it is still proving to be an extremely effective marketing approach. Of a more 
practical nature there is another myth, one I call the n stand alone micro myth". This myth 
has several dimensions. Let me relate one of the dimensions of this myth that 1 encountered 
while working with a school district. 1 was asked to address the first meeting of the 
computer committee formt-d by the school district to address the problem of integrating the 
microcomputers as instructional tools in the K-12 arena- Through the course of our 
discussions we began to develop a scenario as to the "best case" as envisioned by those 
embarking upon this new venture. As might be predicted the stand alone micro, fully 
equipped with high resolution color monitor, CPU, dual disc drives, and a printer was judged 
to be the computing configuration to be placed on each student's desk as an ideal classroa n 
situation. It was felt early in our discussion that 25 such fully equipped systems would 
provide untold learning opportunities for the students who might use them. Upon further 
investigation along budgetary lines it was discovered that the printer would need to be of 
the impact type. Now imagine for a moment 25 impact printers all responding to the "print" 
command simultaneously. Ande from some other inherent problems with this particular 
design, the level of noise would surely exceed OS HA standards* 

Another dimension of this "micro myth" relates to the contribution this classroom 
configuration really makes to the effectiveness of teachers and administrators as learning 
managers- Picture the teacher at the end of the period with 25 dies at the end of the day 
with 12) discs, and at the end of the year with several thousand discs. The disc management 
problem alor*e leads one to question this "mythical solution" to our educational problems, 
let us look further. At the end of the period or the day how does a teacher determine the 
performance of a student on a given program? She cannot hold those discs up to the light. 
Rather, she will need a machine to read those electronic worksheets and unless she owns the 
same machine at home she will be spending untold increased hours in the school building 
determining the performance of 2M25 students per day as captured by those disks that we 
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assume have not been folded, spindled, or otherwise mutilated or damaged by spilled milk or 
orange Juice. And what does that teacher do once she has deciphered what the performance 
was of each of those students? You guessed it, she enters that performance Into the navy 
blue grade book that we in education have been using for 200 years. She has no way of 
looking across her classroom in a "realtime* situation to determine who is and who Is not 
proceeding with the mastery of the learning objective inherent to the courseware. This 
configuration of technology for learning as a classroom system has In fact made our 
teachers and administrators far less efficient. To the extent that we are so doing, we are 
•Pending dollars on hardware and software and decreasing our productivity and return on our 
educational resource committments. The extension of that "modef we are seeing in schools 
today is a severe problem. In order to address that phenomenon we must look at and 
Influence the development of systems that provide for realtime monitoring, not only of 
those students in the classroom at the time, but of students lr. homes, and adults that may 
desire, for upward mobility purposes, to take a course in mathematics at 10 a*m. and if 
unavailable at 10 a*n%, to take that course In the evening and have their performance data 
available for teachers the next morning. We need to Influence the development of high 
quality student diagnostic data and the online capacity for test item generation and item 
analysis so as to elemmate non-«fetcriminetory test items automatically. We must influence 
the design of administrative reporting procedures that draw upon the instructional setting 
and the performance therein to inform administrators as to the retltime progress and 
achievement being made by learners entrusted to his supervision. We must address these 
capabilities as a school "education utility notion and in so doing only then will technology 
be used to Increase teacher's effectiveness as learning managers. Only then will our 
technology be affording solutions to some of the learning and management problems being 
pointed out to us* 

Let us turn to another issue central to our concern, that being related to the 
availability of quality software. Unfortunately, the preponderance of courseware la 
oesigned for the stand alone micro which as a system of instruction 1 believe is somewhat 
bankrupt* Further, mat software Is predominantly drill and practice though we are 
beginning to see far more sophisticated software being cjed In the schools. The 
predominance of drill and practice is obviously related to the required commercial capital 
outlay for software development and specifically, that the least investment is required for 
drill and practice software. 
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Let** look fur liter and somewhat more closely at some of the character Is tics of the 
software. For tome strange reason there is a large number of courseware packages on the 
market that do not allow you to "turn back a page**, I am not sure what the reason is, but 
apparently electronic pages, once turned, stick to each other, it is obviously somewhat 
restrictive in a learning environment and impedes a students natural tendency to review and 
clarify. A large share of the courseware currently being used today also lacks good 
diagnostic capacity related to the learner performance on instructional objectives inherent 
to the courseware. This deficiency providp* little or no advantage to the teacher and in fact 
renders the teacher less efficient in many respects. Much of the courseware we see being 
used in the schools today also flies in the face of good reinforcement theory. How many 
times have you witnessed a student being repetitively reinforced by statements such as 
''Wrong* Try again, Hit Return", Much of the software also lacks good documentation that 
informs a teacher as to the operation of the program, the best context for its use, and 
suggests effective ways for integrating it into the curriculum. Much of ths? courseware also 
lacks effective "help functions". I have sometimes found myself "trapped" in menus that 
were supposedly designed to help me. Much of the software in use today also has extremely 
narrow parameters for accepting correct responses. For instance, in a georgraphy lesson the 
appropriate response in full might be "D. Potamic River*. A student, when asked to provide 
that response might enter "D" or "D Potomic River" or simply "Polemic River". Some of the 
programs in use today would accept none of those responses when the student had learned 
that the correct response is the "Potomic River". The student 4 ! problem obviously was with 
the Instructions for entering the appropriate r es pon se . However, since with many programs 
the student cannot page backward to review the instructions, this narrowness of response 
acceptance can cause some significant problems and result in application of negative 
reinforcement, perhaps ad infinitum, which unduly disrupts the students learning progress, 
Judging from your response, I am sure you have all encountered one or more of these obvious 
deficiencies in software. Basically, it illustrates the lack of a sound pedagogical base and an 
insert i^i:y to the human behavior and learning patterns and in that regard it represents a 
significant problem. This problem manifests itself through but the superficial application of 
computing power inherent to most of the computers being used in ti«e schools. It also 
illustrates little or no attention to good educational theory. To address these deficiencies 
we must influence the products. We must work in partnerships with commercial producers 
of software and clearly define our pedagogical requirements through the aggregation of our 
markets to guarantee true developmental responsiveness on the part of those commencal 
producers inclined to listen. 
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Also related to softwa.e, 1 think we must stop the exorbitant expense being incurred 
by nvny locaj districts who are evaluating software already on the marketplace. At that 
point in time it is far too late to influence the product. If the product i, selling, and the 
Inventories .re high, the commercial producer certainly will not modify that product. 
Through an informal survey in New York State, we discovered that there were downs of 
local and higher educational institutions involved in courseware evaluation. Rather than add 
resources to that already seemingly overdone process, we made the decision to apply our 
resources to the coordination of information emanating from those evaluation efforts with 
the hopes that we might ultimately influence sow agreement as to the criteria being used 
for evaluation and standardize the expression ol the evaluation outcomes. Our objective in 
that regard is to determine the extent of duplication of efforts and perhaps influence a 
reduction of resources being spent in that area and also make the evaluation results 
available in print and electronic form. I believe our resources are far better spent in 
attempting to influence new products while in the development stage. 

I had the opportunity to test this public/private shared development notion during a 
presentation at the Talmis conference last week In Chicago attended by representatives of 
nearly every major commercial producer of instructional software. Those represented were 
most interested in such partnerships at the developmental level. The responsibility now 
rests with us to effectively represent our educational nwkt-rp l^ in such partnerships. 
Only through -t.echanis.ns of this typo w,|i we see instructional software being designed in 
accordance with our pedagogical, content, scope, sequence, and concerns and sensitivities 
for cognitive and effective behaviors of the learners. 

One other avenue I might suggest as potentially fruitful in this area of quality 
software relates to efforts to transfer educational and training designs from the military 
sector to the educational Wiling. \ number of efforts are underway by a varltty of states 
a-Kl Ti* Council of Chief State School Officers is pursuing a more formal relationship for 
development of such a military technology transfer program. 

Another issue that arises as a central concern is that of the provision of high quality 
and continuing inserytcg education for our professional staff. Unfortunate!, the popular 
view ot inservice educate has been machine-focused. We all have appliances far more 
complicated than a microcomputer and somehow we have learned to use our toasters and 
dishwashers without a cou.se in "dishwashing literacy-. In fact we can ,-eadily overdo this 
machine focus of computer literacy and in so doing can cause some significant difficulties. 
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Picture one such case •'here a local tearher attended a computer literacy program focused 
on the hardware and quite clearly learned that the appropriate configuration for her 
classroom included, as I mentioned previously, the high resolution screen, CPU, dual aisc 
drive, printer and modem- The resultant purchase order included twenty five such 
configurations including the modems since it was the desire of this teacher to place upon the - 
desk of every student access to the "world of electronic publishing 1 '. Now I believe there are 
several difficulties inherent to that particular configuration not the least of which is the 
fact that ttiere were no phone lines in that room and therefore the mooems were rendered 
useless* That kind of focus on the machine also tends to spawn the use of computers and 
other technologies as separate courses of study rather than as integrated tools of 
instruction. The logical extension of that can be a significant problem . Treating the vast 
computing resource as simply another subject does not do justice to or recognize the 
capability of the technology nor does it increase productivity of teachers and our 
administrators. Our inservice education programs must include orientation to all technol- 
ogies and their appropriate uses for instructional purposes. Inservice must include the ethics 
involved surrounding the use of computers and the societal impact, both positive and 
negative, related to our emerging computer society. Inservice ecjeat ion must be on a 
continuing basis and address new high quality application programs and how they are best 
Integrated into the curriculum and content areas* Our inservice programs should also 
include administrators to insure that computing is addressed within the context of a 
deliberate planning effort that focuses on student needs as the driving force rather than 
which piece of microcomputer hardware happens to be on sale that week. Clearly, effective 
administrators do not go out and hire teachers because they are bargain priced and then 
attempt to integrate those teachers to suit the needs of the student population. Yet, we are 
witnessing some purchases of instructional capacity that then require significant retrofitting 
to student needs which is cumbersome at best. Through inservice we need to introduce our 
teachers to the vast array of databases which students might use for learning purposes. 
These kinds of content areas must also be included in preservice and in so doing we must 
realize that this preservice/inservice effort will be extremely intensive and require 
extensive amounts of resources. Only through this extensive and intensive effort will our 
educational professionals be equipped to truly apply technology in creative more productive 
ways for learning purposes. 

The last issue has to do with telecommunications . Addressing this issue requires, more 
than any other, a broadening <r! our perspective. We as educators must think beyond the 
ecge of our desks, the confines of our office walls, the parameters of our programs, and the 
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boundaries of our states We must broaden oar perspective because telecommunications 
epitornucs technological transcenoence beyond those superficial limitation*. In that regard 
! congratulate states like California that has proposed a nonfunctional telecommunications 
network development effort to address that state's econornioJbnQ educational concerns along 
with the concur i of a variety of other states services. Also to be congratulated is 
Massachusetts that has created the Massachusetts Corporation for Educational Technology 
that has laid out a first year plan for addressing ffie telecommunications needs specific tc 
the educational community. In my opinion 1 prefer the California model ir. that it 
aggregates state functions and focuses on economic development which I suspect is more 
politically viaole and nore likely to achieve recognizable results in the Short term. At the 
same time, any significant telecommunication* capacity developed for broader purposes can 
meet all or some of its educational needs. 

In retrospect I marvel at the foresight of New York State when it created the State 
Thru way Authority -vhjch transcends traditional program and state agency lines and 
ultimately built a highway system that provides the assurance to every homeowner that he 
can build his highway onto the street and that the street will connect to a town highway and 
further to a county highway and interstate highway which shares traffic and costs across as 
wide a consumer base as is possible on a usage basis. I have suggested that in our state the 
Education Department urge the Governor's Executive Staff to pursue a similar avenue 
regarding telecommunications. In the meantime, we need to pursue efforts such as those 
being pursued in Massachusetts that take stock of our telecommunications capacity resident 
in educjtion and begins to articulate the telecommunications system requirements we view 
as critical for our business of learning. 

Another major telecommunication concern rests with what configuration ot communi- 
cations Is required *t the district or community level. We need to begin thinking about and 
developing requi—'nenrs for what is typically being called the school or "educational utility" 
at the local setting. Such a utility must provide for access by all of our educational and 
cultural institutions and must provide access for homebound learners and those adults 
desiring to take advantage of our learning opportunities from their homes. We can continue 
what i« generally a lack of coordination and development in this critical telecommunications 
area and therefore duplicate resources for planning and implementation which wri! reduce 
the general funds available to use and therefore reduce the proportion of funds we can use in 
education- 1 need nor tell you inat any reduction of resources available to education is a 
significant problem. On the other hand, we can pur use the avenues provided through 



BEST COPY AVAILABLE 

ERIC Jr 



81 



jmughtened and broadened perfective* such as is being pmued in states such as California 
and Massachusetts* In so doing we can decrease the educational resources required for the 
ultimate development and maintenance of effective telecommunications capacities on an 
international scale. 

I have touched upon what I believe to be some of the critical issues confror, ing those 
who take seriously the enhancement of learning opportunities through the use of technol- 
ogies* Our progress is f rough t with barriers of all kinds, but yet neither you nor I would be 
here today unless we shared a vision. A vision that we can Influence the design of systems 
at the desks of all learners that allow for the integration of software and good classroom 
management information and administrative data* Systems that allow for instructional 
pursuit whereby a student upon entering the system to study history discovers that 
Napoleon 1 * defeat was determined in large part by the climate and then shifts :om history 
to climatology which leads to an exploration of the formation of our oceans and seas and 
thus provides for the most exciting individual student intellectual Journies that we could 
ever imagine* I think we also share a vision of systems and educational process where we 
reward students for the most creative questions rather than the recitation of the most 
appropriate response* 1 believe we share a vision where teachers and administrators truly 
become effective learning managers and guide the individual student Journies while having 
more time to work with those students who need special attention for either remediation or 
enrichment purposes. 

Given the myriad of problems relating to both individuals and organizations we must 
encourage and ourselves be thoughtful risk takers willing to make and mold tomorrow's 
opportunities for improved learning, for all children and adults if we are to realize that 
vision* There are technology pioneers and heroes* They are electronic engineers or 
software engineers that forge new electronic circuits, make them in miniature and provide 
for us untold technological capacity. We need to create and encourage pioneers in the area 
of educational applications to pursue and achieve our vision for providing students with 
exciting intellectual learning opportunities that the technological capacity currently allows 
and will surely provide in greater measure in the very near future* 

As I was leaving yesterday afternoon to come to this conference, I was walking out the 
door and my wife said to me* "Don't forget, times have, changed." Having spent most of my 
life dealing with and having to accommodate extremely rapid technological changes* I was 
rather intrigued as to why she would warn me "Times have changed*" In order to determine 
precisely what she meant I stuck my head back into the doc and asked, "* hat do you mean. 
Times have changed?" She said, "Well in Biblical times it would have been a miracle it an 
ass could sp^ak. However, today very frequently it is a miracle if an ass can keep quiet," 
Taking careful heed of that admonition that proceeded my trip to this conference, let me 
close and wish you an extremely profitable and informative two and a half day session here 
in Washington. Thank you very much. 
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Mr. Waloren. Thank you very much for your introduction to 
what is a weighty subject I would like to ask impressions in gener- 
al about the degree of distribution that we could anticipate. One 
thought . is that computers are so expensive that a small number of 
units mil burn up all available funds that could possibly be direct- 
ed in the acquisition area. 

Tim, you mentioned $4 million being at least— not a threshold, 
but a cove™ number. How broadly would you anticipate being 
able to reach with this kind of legislation? 

• J?; Wn ??- T* 1 * i? itial legislation— if I might, Mr. Chairman, the 
uutial legislation that we had discussed with the Committee on 
Ektacanon and Labor called for a 10-vear program of approximately 
JMUU million a year and that would be adequate to make sure at 
the end of that period of time phasing up from the poorest schools 
to the more affluent schools— those most in need, to those least in 
need— that that would then be adequate to assure that not only 
was there hardware available in all of those schools for the known 
needs of the schools, but also the kind of teacher training that Mr 
uowney was talking about and the kind of software evaluation that 
Mr. Gore s bill goes to. 

Mr. Waloren. Do others have any comments they would like to 
add on the reach of the legislation? Are you concerned that it 
won t reach? 

Mr. Gore. Concerned that it won't reach 

Mr. Waloren. Well, that it will put one computer in one school 
in Memphis and that will be all? 

Mr Gore. Well, I think your question probably is more on point 
with the legislation of Mr. Wirth and Mr. Downey. In the case of 
the software legislation, or H.R 4628, it has a modest reach, but it 
hopefully would stimulate the development of a sizable quantity of 
high-quality educational software. It is not intended to favor any 
format at all. It is intended to encourage greater ease of transi- 
tion— of translation— between different formats. 

You know— and that is one of the real problems, Mr. Chairman. 
One of the witnesses in these hearings last fall outlined the prob- 
lem by comparing it to phonograph records. He said if you had a 
nwketplace for phonograph records, that waa divided not only into 
33% RPM records. 45*s and 78*s, but also 100 other RPM catego- 
ries, and no single category had more than 10 percent of the 
market, then you would have a situation that is roughly analogous 
to what you have had with educational computers today, not 100 
different, but quite a few different formats. And a talented soft- 
ware writer can invest an enormous amount of time and money 
and nave great difficulty reaching more than a tiny fraction of the 
market because it is so fragmented. 

Some of the larger companies go to some lengths to lock in their 
good products into their own format, that is to design the architec- 
ture of the program in a way that makes it almost impossible to 
translate into other formats. So that is the problem that this bill is 
attempting to solve. 

Mr. Downey. I am reminded— we make military comparisons all 
the tune. If we are going to be candid, the only problem that this 



9 

ERJ.C 



38 

puters. While certainly we want you to do that, I think it is impor- 
tant to make a couple of the comparisons that are often made with 
military programs. People flying the airplanes in the future have 
to be trained, they are going to be trained in computers. The cost of 
the B-l bomber, for instance, the unit program cost of the plane, is 
$400 million, one of them, and we are going to build 100 of them. 
This program will cost 75 percent the cost of one airplane. 

Mr. Walorkn. Well, I want to yield to my colleagues, with 
thoughts they may want to raise. 

Mr. Mineta. 

Mr. Mineta. Thank you, Mr. Chairman. 
, . Mr. Wirth, you touched on this very briefly, but there are other 
bills before the Congress which provide tax incentives to corpora- 
tions who donate computers to schools. On the other hand, your 
bill utilizes a direct grant approach to— in contrast to the tax 
credit approach. I am wondering why your bill uses this approach. 
Why should we allow or why should we have a bureaucracy, I 
guess you might say, administering this in a sense rather than let- 
ting the Tax Code sort of determine what that marketplace influ- 
ence might be? 

Mr. Wirth. I am not a member of the Committee on Ways and 
Means, I defer some of that to my colleague on the right, but let's 
remember that there, is no difference between a tax expenditure 
and a direct expenditure. They are both allocations of taxpayer dol- 
lars. That is issue No. 1. 

Second, the inequities built into the kind of legislation that may 
come before us in the so-called Apple bill does not address the rich/ 
poor or the geographical distribution issue. 

Third, the so-called Apple bill does not even touch the question 
of teacher training, software evaluation, modeling, and so on that 
are so essential, and we learned those lessons again, as I was sug- 
gesting in my testimony, very bitterly, I think, in the sixties with 
foe Title I Program in which we hurled at school systems a great 
deal of hardware, but they didn't know how to use it. We hadn't 
Pha** 1 , it in. Let's learn those lessons which are not reflected in 
the Title I Program. 

So those three reasons, it seems to me, argue very strongly that 
this kind of an approach rather than the tax credit approach, 
which is a very blunt and I think in this instance a very wasteful 
way, potentially, of going about accomplishing a noble purpose. 

Mr. Mineta. The bill allocates money to a State only if that 
State has an application on file with the Department of Education, 
is that correct? 

Mr. Wirth. That is correct 

Mr. Mineta. Now, why was this approach taken rather than a 
grant formula which might favor the States with the greatest 
need? 

Mr. Wirth. I think there is also, you will find in the legislation, 
the emphasis and priority placed on school districts with the great- 
est need and that comes through the application that is made by 
that particular State. We have two ways that we can go about 
doing this, and we have been struggling with this for 20 years. One 
is to have individual school districts apply directly to the Depart- 
ment of Education, and we have been through a lot of that, I don't 
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think with great success. What we did in the late sixties and early 
seventies was to strengthen State departments of education, and I 
think we did that successfully, and using the criteria laid out in 
the legislation to allow the State departments of education to be 
the fundamental conduit which I think is also consistent with the 
constitutional mandate that education is fundamentally left to the 
States. So there is a balance here. 

Your question goes to a difficult balance, a difficult question we 
have been looking at for 20 years. We tried to address that by 
using predominantly State departments of education and State ap- 
plications. 

Mr. Downey. Can I address the question of the tax credit for a 
second? 
Mr. Mineta. Surely. 

Mr. Downey. That is Mr. Stark's bill, if I am not mistaken. We 
have found when we do tax credit legislation on the Ways and 
Means Committee, that it is just a different type of expenditure, 
and it is much less targeted and much less focused. For instance, 
the targeted jobs credit which we currently have and of which I am 
a supporter, is a wonderful thing for people to receive. The fact is 
that a lot of people receive it who don t really need it, and we have 
never found a way to try and just target it to the people that need 
it We have made all sorts of attempts. So I would prefer to do di- 
rectly rather than indirectly what Mr. Wirth's bill does. It does 
provide us the ability to provide scope and focus that frankly, 
Pete s bill doesn't I don't know where Mr. Stark's bill is in the 
committee, but he, as I understand it is interested in appending it 
as part of the current conference, but I doubt that he is going to 
have much success in that effort. 

Mr. Mineta. That bill did pass the House in the 97th Congress, 
as I recall, quite easily, and it was inaction on the part of the 
Senate that killed the bill. 

Mr. Downey. I don't see it moving in the Senate this year either, 
to be honest with you. 

Mr. Mineta. With regard to this issue of allocating moneys to 
the States, is there any provision in the bill for disseminating in- 
formation about the program to the States in your H.R. 3750? 

Mr. Wirth. Yes. The answer is yes. What we have done, as Mr. 
Downey pointed out he had a piece of legislation which he has had 
in for a long period of time which we merged with H.R 3750, put 
them together, both of which are designed to provide and get out 
information about what works and what doesn t work. There is no 
point in going around the barn and reinventing the wheel; and 
what we have done in title III is focus within the National Insti- 
tute of Education the capacity for evaluation and dissemination. 
That then gets over to the edge of what I was suggesting earlier 
where we may have complaints from some publishers or software 
manufacturers and so on that the government is getting into their 
business. Therefore, what we have done is any kind of this evalua- 
tion is done on contract so it is contracted out to the private sector 
and you don't get the government into the publishing business. 

Mr. Mineta. Let me ask about the hardware piece of it You are 
addressing right now the software and the teacher training part of 
it What about the hardware? In terms of this program, is there 
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any provision in the bill providing for dissemination of information 
to the States, availability of this money for being a part of this pro- 
gram? 

Mr. Wirth. It is— we do not get into the evaluation of hardware. 
It is software and how a system uses the material, how a system 
uses and integrates into its curriculum the computer and the soft- 
ware that is the primary emphasis of title HI. 

Mr. Mineta. In Mr. Downey's original bill, it was to be under the 
Department of Education, but in this bill it has been incorporated 
now to be administered by the NSF. There are two questions I 
would like to ask about that One is why was this change made, 
and, second, the NSF says that they have ample authority and re- 
sources to achieve the goals of HJt 8750 under existing programs. 

So, do you agree with their evaluation? 

And the second question is on whether or not NSF has the ade- 
quate resources. But, first of all, why was the change made from 
the Department of Education to NSF? 

Mr. Wirth. We have a cooperative arrangement between the Na- 
tional Institute of Education and the National Science Foundation 
in the legislation and it was felt that this was predominantly a sci- 
entific program, and we did not want to get into a lot of the sort of 
the backwater arguments related to Federal support of education 
through education and so on. That raises all kinds of issues as you 
are familiar, Mr. Mineta. 

The second issue, the NSF or the administration saying that they 
nave plenty of funding to do everything that we wanted to, that u 
just balderdash. If, in feet, we have that kind of funding, why 
arent we reinstrumenting Federal laboratories? Why aren't we 
doing a job with junior faculty ami universities to maintain them 
there? Why are we seeing the facilities w junior universities felling 
apart? Why are research and development drying up all over the 
country? 

It is ridiculous for the administration to argue that the amount 
of funding going into research and development is adequate when 
it is declining in this country when other countries, particularly 
the Germans and Japanese, are on the upswing in terms of re- 
search and development 

The sooner we put the correct lens on that nonsense, the better 
oft the whole country will be. 

Mr. Downey. This administration says nobody is hungry in the 
country, either, and that it is shown by statistics and studies by all 
over the country to be incorrect It is similarly incorrect to suggest 
that the money or the effort had been made in either the N5F or 
in education to do any of the work that we contemplate doing in 
these bills. 

Mr. Wirth. It may well be, Mr. Mineta, that members of this ad- 
ministration can very well buy a lunch on Rodeo Drive or buy a 
computer there. But there are not a great majority of the people in 
this country who frequent those environs. 

Mr. Mineta. Thank you very, verj much for your work in devel- 
oping these two bills. 

Mr. Walgren. Thank you, Mr. Mineta. 

The Chair recognizes Mr. Bateman. 

Mr. Bateman. Thank you, Mr. Chairman. 
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I don t have any questions. In my mind the bills are addressing a 
matter that ought t j be of concern to all of us. Our educational sys- 
tems are clearly going to have to be a part of the information age 
and the age of computers. 

As the means in which that information is proces se d, disseminat- 
ed and certainly th» learning process is involved, I am sure is a tre- 
mendous challenge to American education, which already had 
Plenty of challenges unmet before computers came along. 

Frankly—and this is more of a comment than it is a question of 
the witnesses— Mr. Chairman, there is much in the reports, the 
material that is here, that is a matter of first impression. I have 
some concerns as to what is the appropriate Federal role in this, 
given the measure of Federal capabilities. 

Ihave some concerns about grants for computer hardware and 
software as opposed to block grants, where some school systems need 
more of this and others need more of that. 

I have some concerns as to whether or not by block grants, if this 
is a priority need of a given school division, it gets a chance to do it 
with the minimum amount of Federal involvement and bureacra- 
cies and the slippage of funds that go into the program as opposed 
to administration. 

I don't know that we advance the inquiry a lot in terms of what 
this committee needs to learn about these bills, in terms of reargu- 
ing B-l bombers and how much defense we do or don't need rela- 
tive to the immediate needs and the relative needs of education. 

I am struck by some of the figures in the report that comes to us 
from the Education and Labor Committee about the remarkable 
enhancement in the number of microcomputers available in the 
American secondary school systems. 

Something like going from 81,000 in the fell of .580 to 326,000; 
that is a tremendous incremental leap. 

I, therefore, am going to be interested in looking at these bills in 
terms of how much emphasis is there on the accumulation of hard- 
ware versus the accumulation of software, the training of teachers 
m the educational techniques that relate to computers. 

We have much to learn in this committee, and, frankly, I am at 
a very beginning point of the learning process. I thank the gentle- 
man for the fact that they are going to make me learn some things 
that I really have to find out a great deal more about 

Mr. WiETH. Mr. Chairman, I would just like quickly— the points 
Congressman Bateman raises are ones we have been struggling 

)™/ o r a ^ What is the role of the Federal Goveniment 
in this kind of aid? 

We weni through that in vigorous debate, discussion, some disap- 
pointments, some successes in the 1960's. The question of block 
grants versus targeted programs, another issue. 

Both of those are going to be around. You and I, if we are here 
for the next 10 or 20 years, will have this same debate at this 
pout And what we have done in this bill is to try to recognize 
those two problems and say, OK, what is the national need and 
what is not? 

The third issue you raised, which is absolutely valid, which Mr 
Downey touched on a bit with reference to the B-l, is, what prior- 
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ities do we have in this country? There are some places we will 
agree and won't agree on what conies first 

We just happen to agree their investments in our own backyard 
reflects at least my own commitment that education is our best de- 
fense and we want to start there. 

Finally, on the training of teachers, one of the programs which 
we did very successfully in the 1960*8 was the training and retrain- 
ing of teachers. One of the things that we learned how to do better 
than we had ever done it before, through a variety of programs 
that we experimented with in the 1960's— we now have developed a 
cadre of institutions around the country, a group of institutions 
around the country, where through the kind of summer training 
programs managed in our legislation, we would be able to again re- 
install a sense of excellence, a sense of commitment to this program 
among e. lot of teachers who are currently perhaps *««H»iii«g social 
studies or home economics or English or whatever, who could 
quickly be converted into teachers to work on this. 

We do not imagine, Mr. Bateman, nor I think do you, that sud- 
denly we are going to be able to recruit into the school system a 
vast number of computer technicians, or a vast number of math 
and science college graduates. It is not going to happen. Realistical- 
ly, what we are going to have to do is retrain a lot of teachers. 
That is a major emphasis in the bill. 

I think that was the final point you made, which is absolutely 
accurate. 

Mr. Bateman. I think we hopefully would all find immediate 
agreement that great, sophisticated hardware and equipment in 
the hands of people who don't know how to use it effectively and 
tram people; is a waste of money. 

Mr. Downey. Mr. Chairman, if I could address some of Mr. Bate- 
man's concerns. Let me just put in a word for Congressman Gore's 
bill for a moment, based on personal experience. 

Several weeks ago I spent a Monday up in Boston traveling to 
venture capital firms. The first one I went to was a place called 
Spinnaker, which makes educational software for home use, basi- 
cally games for kids to play, in which they can learn motor skills, 
eye/hand coordination, spelling— a whole host of things. 

I asked at the time, that was terrific, but what was being done 
for the schools? And they both looked at me in a kind of blank way 
and said nobody wants to get into that because of the problems Mr. 
Gore outlined. 

I think as far as we can go, with respect to dealing with software, 
there are some very real limits, as my colleague mentioned. And it 
seems to me his bill really addresses, I think, in a free market con- 
text, an attempt to deal with that problem, which we need to deal 
with. Cr. 



My bill attempts, and Mr. Wirth's bill attempts, to deal with the 
question of, once you have it, how do you explain it to people and 
how do you give it to them? There is nobody here that would sug- 
gest for 1 minute that Great Neck High School on Long Island, or 
in Silicon Valley, or even in your district, that the smart districts 
with money are going to have all this stuff and know how to use it, 
and they are going to get a big headstart 
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And the challenge that \ *e face in a democracy is making sure 
that not only do we encourage greatness and excellence, but that 
we allow everyone the same opportunity for greatness and excel- 
lence. That is another consideration that our bill addresses. 

Mr* Walgren. Thank you, Mr. Bateman. 

Mr, Valentine. 

Mr. Valentine. Briefly, Mr. Chairman." 

Mr. Gore, your bill creates a venture capital corporation at the 
Federal level. What Federal agency or organisation do you expect 
would liave the responsibility to administer or supervise this corpo- 
ration? 

Mr. Gore. It is intended in the legislation to be an independent 
joint public/private corporation. I would certainly have an open 
mind on any suggestion by this subcommittee that it be placed 
within the Department of Education or NSF. 

But I feel it is most appropriately an independent public/private 
corporation. 

Mr. Valentine, You think it could be made to function as you 
envision it without the creation of a new Federal agency or a new 
independent bureacracy? 

Mr. Gore. Well, as I say, I think that— I have an open mind on 
any suggestions by the subcommittee that it be placed within an 
existing structure. But it is not intended to be a bureacracy. 

It is intended— let me just outline how it is intended to function. 

It is intended to have a relatively small staff and to be populated 
by experts in computers and in education. It is intended to review 
proposals from entrepreneurs, from small firms, that want to 
create educational computer software. 

Those proposals will be evaluted for their educational excellence, 
their adaptability to the curricula. Also, the ease with which they 
can be translated into different formats. 

If the board then approves a particular proposal, that proposal 
still cannot go forward unless and until the private venture capital 
market commits a sufficient amount of resources to allow it to go 
forward. 

The corporation would then have a minority participation in that 
venture. 

New, why would the venture capital market be interested in par- 
ticipating in a firm that had gone through this process when they 
might not be interested without this process? Simply because the 
board's evaluation of the proposal lowers the risk threshold. 

The venture capitalists then know that there is a much greater 
likelihood that this educational software effort is going to succeed. 
Moreover, the marketplace, made up of these thousands of school 
districts and schools across the country will also have their risk 
threshold lowered somewhat, and they are going to give more at- 
tention to software that has gone through wis evaluation process 
by this board of experts. 

Now, as I hope you can see from that analysis, it really relies 
upon the second judgment of the private venture capital market, 
and as a result, I think that the traditional concerns about institu- 
tions and bureaucracies are not the same as — in this as it would be 
if we were establishing a new ftepartment or a new agency. 
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One final point I want to stress again. That this particular model 
of organization has been used before and has been a fabulous suc- 
cess where it has been used before, and the venture capitalists are 
eager to participate in this kind of effort 

I have reviewed it with many of them. They are excited about 
this prospect, 

Mr. Valentine- Briefly, can you give us an example of where it 
has been done before. 

Mr. Gore. The Massachusetts High Technology Development 
Corp. was established by Governor Dukakis the first time he was 
governor. One of the board members was Chancellor Wyatt, who is 
now chancellor of Vanderbilt University. 

He is also on the NSF Panel for supercomputers. He is one of the 
leading computer experts in the country. That board was estab- 
lished quite a few years ago. 

As a result, there are now 22 highly successful high technology 
companies established out along route 128 near Boston that would 
not be there without it 

Now, private venture capitalists have put up almost all of the 
money. But they would not have gotten into it without the evalua- 
tion. 

Moreover, I might add that the morey, the initial seed money 
put up for that board has been paid back a couple of times over. 
Anck^has turned out to be a zero cost operation with 22 high tech- 
nology companies up and going. 

This is intended to have the same effect for educational comput- 
er software. 

Mr. Valentine. Thank you. I have no further questions. 

Mr. Walgren. Thank you, Mr. Valentine. 

Well, we appreciate very much your introduction to this area. It 
is an interesting one for any committee of the Congress, and one 
that our committee looks forward to talking about in great detail, 
and with you also. 

Mr. Wirth. Thank you very much, Mr. Chairman. 

We will look forward to working with you. We appreciate being 
here today. 

Mr. Gorf Thankyou, Mr. Chairman. 

Mr. Walgren. The first panel in what will be a rather long 
series of witnesses— andrt therefore, we want to encourage witnesses 
to limit themselves to4dmething in the range of 5 minutes, and to 
know that their written statements will be made part of the record 
for full review by all the members of the committee and the staff 
and careful review, and that we hope you will be able to use your 
time to highlight those points that you really feel are the central 
ones, and deserve being underscored. 

So the first panel, let me introduce Mr. Gary Bauer, Deputy 
Under Secretary of the Office of Planning, Budget and Evaluation 
with the Department of Education, and Dr. Richard Nicholson, 
acting deputy director, National Science Foundation. 

Mr. Bauer, I understand you have some people with you from the 
Department. We welcome them to the committee. 

Let's proceed with your testimony, Mr. Bauer. And again, with 
the thought that your full statement will be made part of the 
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record. And we would appreciate it if you would really try to focus 
on the points that you feel really cry out to be made. 

STATEMENT OF GARY BAUER, DEPUTY UNDER SECRETARY FOR 
BUDGET AND EVALUATION, DEPARTMENT OF EDUCATION, AC- 
COMPANIED BY CAROL A. CICHOWSKI AND ANDREW A. 
ZUCKER OF THE OFFICE OF PLANNING, BUDGET, AND EVALUA- 
TION 

Mr. Bauer. Thank»you, Mr. Chairman. 

Let me begin by introducing my two associates. Carol Cichowski 
and Andrew Zucker, both of whom work with me at the Depart- 
ment of Education and are experts in the area of computer educa- 
tion and might be able to give you more details in this area. 

It is a pleasure and I appreciate the opportunity to appear before 
you this morning to discuss the major needs for the effective use of 
computer technology in education and to comment on the legisla- 
tion pending before this committee. 

The microcomputer and its related technologies offer an exciting 
new resource for students and teachers. Some have said that com- 
puter technology is as revolutionary an innovation for education as 
the printed page. 

However, educational revolutions do not take place overnight, as 
evidenced by the problems of adult illiteracy that we face in this 
Nation and throughout the world. Expectations that the computer 
is a panpcea or that education will be improved primarily by in- 
vestment in capital goods are unrealistic in my view. 

Computers do offer unique opportunities, ranging from the in- 
creasingly inexpensive and ubiquitous word processor, to emerging 
computer-based tutors which will help teach difficult concepts in 
engineering, medicine, and other fields. Technology is important 
both for today's students and for the future development of quality 
in education. 

One of this administration's fundamental principles in education 
is to allow States and localities the freedom to develop and imple- 
ment their own programs. In the response that we have seen 
during the last year to "A Nation A* Risk," the report of the Na- 
tional Commission on Excellence in Education, there is ample evi- 
dence of constructive action to increase quality through State and 
local efforts. 

Part of that response involves strategies to make effective use of 
new technologies. Recent reports by the American Association for 
School Administrators and a Department of Education sponsored 
study suggest that a substantial percent of chapter 1 and 2 Educa- 
tion Consolidation and Improvement Act block grant funds are 
used to purchase computer equipment, software or to support com- 
puter education activities in schools. 

Further, our statistics indicate that schools are selecting a wide 
range of both hardware and software purchases through this block 
grant program. Our experience is that when this happens, the pro- 
gram receives the full support of the school and is not thought of 
as a program directed from the Federal Government. We believe 
that these programs developed from grassroots will last 
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For this very reason, we believe that H.R 8760, the Computer 
Literacy Act of 1984, is a costly, unnecessary piece of legislation. 
Computer literacy is being taught in all parts of the country. 
* Teachers and educators in every State have access to fine materi- 
als- The private sector is providing a wide range of excellent pro- 
grams. The Educational Testing Service, ETS, plans to offer an ad- 
vanced placement exam in computer science for high school stu- 
dents. 

The Department also opposes the National Educational Software 
Act of 1984. We think there are Federal programs already in place 
in the Department of Education and the National Science Founda- 
tion which are adequate to stimulate the development of high qual- 
ity software in those areas which pose too great a risk for the pri- 
vate sector, and to demonstrate effective uses of technology. Put- 
ting in place expensive new programs which involve excessive Fed- 
eral control and direction of software development would be a mis- 
take. 

A number of States have already passed legislation or estab- 
lished administrative programs in computer education. States are 
increasingly active in developing software assessment and evalua- 
tion systems. 

My statement contains several examples. We would be happy to 
provide others for the record. 

Individuals at the State and local level need to become informed 
in order to make sound decisions. The Federal Government has a 
role to play, but one that is different than envisioned in the bills 
before this committee. 

During the past few years, the Department of Education has pro- 
vided substantial support for the use of computers in education, 
ranging from research and development of computer software to 
educator training programs. 

One of our most important efforts consists of surveying and as- 
sessing the status of computer literacy across the Nation. The De- 
partment sponsored National Assessment of Educational Progress, 
NAEP, will soon be assessing a carefully selected national sample 
of students in this area. 

We are well aware of the importance of research on how comput- 
ers can best be used in the classroom, and have, therefore, estab- 
lished, through the National Institute of Education, a National 
Educational Technology Center. 

The center will focus especially on the needs of students and 
teachers in mathematics, science, and computer education. We 
think this is much better than the Federal Government becoming a 
member of the evaluation team that judges the quality of software 
and hardware. 

Experience shows that schools, based upon their particular cir 
cumstances, need different kinds of computers. There is no value in 
indiscriminate universal purchases. Local schools, districts, and 
each State agency are in the best position to make these choices. 

Secretary Bell testified before this committee last September and 
mentioned some of the efforts under way in the Department in the 
area of technology. I would like to bring you up to date on several 
of our current projects. 
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Of special interest to this committee is our science and mathe- 
matics multimedia program "The Voyage of the Mimi." This series 
was developed to provide television, microcomputer software and 
experimental interactive videodisc programs for upper elementary 
school children. 

I am pleased to announce that CBS publishing, Holt, Rinehart 
and Winston will distribute the materials for this program which is 
a major contribution to improving science and mathematics educa- 
tion. 

My statement has a more detailed description of that program. 

The "Voyage of the Mimi" is the latest in a long line of highly 
successful educational television series supported with Federal 
funds, stretching back to 1968 and "Sesame Street" and including 
for "3-2-1 Contact". New authorizations are not needed for such 
programming. 

Through our center for Libraries and Educational Improvement, 
CLE1, the Department has supported development of three high 
risk, innovative software programs which focus on teaching and 
learning of basic skills. This software has been developed in con- 
junction with schools. 

The programs have been field tested in numerous classrooms 
across the Nation. These are 3-year development projects designed 
to go beyond the simple drill and practice that characterize so 
much early software* 

The programs are described in detail in my statement 

These programs were high risk projects that required expert 
teams for development, ana the involvement of thousands of stu- 
dents. The formula has worked very well. 

Two of the panel members who will testify today are our part- 
ners in these developments. Dr. Paul Horwitz of Bolt, Beranck, and 
Newman, Inc., represents the highly qualified tram that developed 
the Quill writing program and Mr. Harry McQuillen represents 
CBS Publishing, the distributor of the "The Voyage of the Mimi/' 

Over the past 3 years, the Department has also been active in 
working with State and load governments to disseminate the best 
educational technology applications. Last year, under the Secre- 
tary's Discretionary Program, awards were made to 12 school sys- 
tems to demonstrate the implementation of educational technology. 

These systems are located in all regions of the Nation. The dem- 
onstrations include close industry /school cooperation. 

Business and industry are also becoming active partners in com- 
puter literacy programs, as they are in a variety of other education 
programs. My statement includes several examples. Again, we 
would be happy to provide more for the record. 

As you can see, the Department of Education has been actively 
involved in many ways in helping students to benefit from the com- 
puter revolution. In general, we believe we have adequate re- 
sources and program authorities for this purpose. 

Our budget request for fiscal year 1985, however, does include a 
$6 million increase for the National Institute of Education, a por- 
tion of which is earmarked for activities in technology. This re- 
flects our view that research is essential if we are to make the best 
possible use of emerging technologies. 
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In addition* we have asked for a major increase in the chapter II 
block grant program. Using that money for computer related items 
is a permissible use and many schools have taken advantage of it 

As I stated previously, the administration does not support these 
two pieces of legislation. They are excessively costly, and would 
mandate a level of Federal involvement and control which is inap- 
propriate. 

The Federal Government 1ms a limited, although important, role 
to play in this area Current programs within the Department of 
Education and the National Science Foundation are adequate to 
address these needs. 

If Congress wishes to act in this area, we would urge support for 
our proposal for a substantial increase in chapter II funds. 

Thank you very much. 

[The prepared statement and biographical sketch of Mr. Bauer 
follow:] 
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Mr. Chairman and Meters of the Subcommittee, I appreciate 
tha opportunity to appear before you this morning to discus* the 
major needs for the effective use of computer technology in 
education and to consent en the legislation pending before this 
Committee. 

The microcomputer and its related technologies offer an 
exciting new resource for students and teachers. Some have said 
that computer technology is as revolutionary an innovation for 
education as the printed page* However, educational revolutions 
do not take place overnight, as evidenced by the problems of 
adult illiteracy that we face in this Nation and throughout the 
world. Expectations that the computer is a panacea or that 
education will be improved primarily by investment in capital 
goods are unrealistic, in my view. 

Comput rs do offer unique opportunities, ranging from the 
increasingly inexpensive and ubiquitous word processor, to 
emerging computer-based tutors which will help teach difficult 
concepts in engineering, medicine* and other fields* Technology 
is important both for today's students and for the future 
development of quality in education* 
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One of this Administration's fundamental principles 1q 
•ducat lcm is to allow states and local it ies tho freedom to davalop 
and implement their ovo programs. Xo tho response that wo have 
soon daring tho last year to "A nation At Risk,* the report of tho 
National Commission on Ercellence in Education, thars is ample 
ovidonco of construct! ve action to i ncreaae quality through state 
and local efforts. Part of that rosponso involves strategies to 
make effective use of new technologies. Recent reports by the 
American Association for School Administrators and a Department of 
Education sponsored study suggest that a substantial percent of 
Chapter 1 and 2 Education Consolidation and Improvement Act block 
grar,c funds are used to purchase computer equipment, software or 
to support computer education activities in schools. Further, our 
statistics indicate that schools are selecting a wide range of 
both hardware and software purchases through this block grant 
program. Our experience is that when this happens, the program 
receives the full support of the school and is not thought cf as a 
program directed from the Federal government. He believe that 
these programs developed from grassroots will last. 

For this very reason, we believe that H.R. 37S0, the Computer 
Literacy Act of 1984 is a costly, unnecessary piece of 
legislation. Computer literacy is being taught in all parts of 
the country. Teachers and educators in every state have access to 
fine materials. The private sector is providing a wide range of 
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excellent prog raws. The Educational Testing Service (ETS) plans 
to offer an Advanced Placement exam in computer science for high 
school students. 

The Department also opposes the National Educational Software 
Act of 1984. He think there are Federal programs already in place 
in the Department of Education and the National Science Foundation 
which are adequate to stimulate the development of high quality 
software in those areas which pose too great a risk for the 
private sector, and to demonstrate effective uses of technology. 
Putting in place expensive new programs which involve excessive 
Pederal control and direction of software development would be a 
mistake* 

A number of states have already passed legislation or 
established administrative programs in computer education* 
States are increasingly active in developing software assessment 
and evaluation systems. Illustrative of these efforts are; 

o Minnesota has passed and appropriated funds for a 
$6 million a year program that includes teacher 
training, planning, software and hardware 
acquisition and model demonstration programs* 

o New York has established a Center for Learning 
Technology which has developed criteria and 
standards that may be used by schools to assess 
and select instructional hardware* 

o Florida has passed an extensive computers in 
education legislation package that includes 
guidelines and plans for each school system, 

o Tennessee has developed a statewide policy on 
computers in education that is about to become 
operational* 
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o Virginia has instituted • statewide pro? ran that 
uses ta lav is ion to train teachers in the latest 
state of the art tech no lc , for the classroom. 

o California has developed a network of 19 educational 
computing centers throughout the state that 
provide both training and resources for teachers 
within each region. 

o Oregon's Educational Computer Consortium (OECC) 
that includes nearly all of ifat local educa- 
tional agencies, has in the past several years 
been engaged in evaluating and selecting 
software. 

Individuals at the state and local level need to become 
informed in order to make sound decisions. The Federal government 
has a role to play, but one that ia different than envisioned in 
the bills before this Committee. 

During the past few years, the Department of education has 
provided substantial support for the use of computers in 
education, ranging from research and development of computer 
software to educator training provrms. One of our most important 
efforts consists of surveying and assessing the status of computer 
literacy across the Nation. The Department sponsored National 
Assessment of Educational Progress (NAEP) will soon be assessing a 
carefully selected national sample of students in this area. 

We are well are of the importance of research on how 
computers can best be used in the classroom, and have therefore 
established, through the National Institute of Education, a 
National Educational Technology Center. The Center will focus 
especially on the needs of students and teachers in mathematics. 
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science, and computer education. We think this is much better 
than the Federal government becoming a member of the evaluation 
team that judges the quality of software and hardware. Experience 
shows that schools, based upon their particular circumstances, 
need different kinds of computers- There is no value in indis- 
criminate universal purchases* Local schools, districts, and each 
state agency are in the, pest position to make these choices. To 
help states and local school districts implement strategies to 
improve the quality of education, the Department askird for more 
funds under Chapter XI, With this increase, stste and local 
agencies could initiate new programs including technology, with 
the decision being made at the operating level, where the learning 
and teaching takes place* 

Secretary Bell testified before this committee last September 
and mentioned some of the efforts under way in the Department in 
the area of technology. X would like to bring you up to date on 
several of our current projects* 

Of special interest to this Committee is our science and 
mathematics multi-media program "The voyage of the Mimi. w This 
series was developed to provide television, microcomputer software 
and experimental interactive videodisc programs for upper elemen- 
tary school children. X am pleased to announce that CBS 
Publishing, Holt, Rinehart and Winston will distribute the 
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materials foe this program, which is m major contribution to 
improving science and mathematics education. Tho program will ho 
aired on PBS next Sept emb er. Tho computer programs developed for 
this project are at the leading edge of software development* Tho 
computer programs includes 



o h program which turns tho computer into a series of 
scientific instruments. There Is a tesperaturo 
probe, light probe and sound probe. Theso aro 
inexpensive sensors that attach to the computer and 
display data graphically on the screen. 

o A simulation that requires teamwork to find a 
whale caught in a fisherman's not. Bach team 
player is responsible for a separate job, as 
though they wore members of a ship's crew, and 
thoy must cooperate to find their own location, 
plot a courso to rescue the wbala, and do tha 
necessary mathematics and navigation* 



The "Voyage of the Hioi" is the latest in a long line of highly 
successful educational television series supported with federal 
funds, stretching back to 1968 and "Sesame Street" and including 
for "3-2-1 Contact!" New authorisations arc n ot needed for such 

programming* 



Through our Canter for Libraries and Educational Improvement 
(CLEI ) , the Department has supported development of three 
high-risk, innovative software programs which focus on teaching 
and learning of basic skills. This software has been developed in 
conjunction with schools* The programs have been field-tested in 
numerous classrooms across the Nation* These are three-year 
development projects designed to go beyond the simple drill and 
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practice that characterise so much marly software, once these 
developmental project* were field-tested end validated, based upon 
competency testing of the' students, bids were obtained from 
commercial distributors for release of the products to the open 
market. The programs are: 



° The QUILL program, which is a program in written communi- 
cations f or the upper elementary grades, was developed by 
Bolt, Beranak, end Newman of Cambridge, Massachusetts and 
will be distributed by D.C. Heath Publishing Company this 
summer. 

o IRIS, which is a comprehensive reading program for the 
upper elementary grades, was developed by the Ml CAT 
FOUNDATION and will be distributed by HI CAT, inc. in the 
Pall of 1984* As a result of Department funding, WICAT 
stimulated the additional development of reading materials 
and adult literacy programs. Even though the WICAT 
roUHDATIOll was the developer of this material, WICAT, inc. 
had to bid for the distribution rights in competition with 
other distributors. tfxGAT estimates that this project 
attracted $15 million in venture capital for the 
production of reading materials at all levels. Again, the 
materials were designed to go beyond the beginning steps 
of computer uses in the classrooms. 

o The TABS project, which was developed for upper elementary 
grades in mathematics by Ohio State University, is in its 
final stages of negotiation with a nationally known 
distributor. 



These programs were high risk projects that required expert 
teams for development, and the involvement of thousands of 
students. The formula has worked very well. Two of the panel 
members who will testify today are our partners in these develop- 
ments. Dr. Paul Horwits of Bolt, Beranak, and Hewman, inc., 
represents the highly qualified team that developed the QUILL 
writing program and Nr. Harry McQuillen represents CBS Publishing, 
the distributor of the "The Voyage of the Mimi." 
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Over the past three years, the Apartment has also teen 
active in working with state and local governments to disseminate 
the best educational technology applications. Last year, under 
the Secretary's Discretionary program, awards were made to 12 
school systems to demonstrate the implementation of educational 
technology. These systems are located in all regions of the 
I'ation. The demonstrations include close industry/scnool/ 
cooperation. 



Business and industry are also becoming active partners in 
computer literacy programs. 



o Digital Corporation has entered into a project with the 
Lynnfield, Massachusetts schools where they are training 
school personnel in instructional design on computer 
controlled videodiscs. This two year project will produce 
and test an elementary earth science program. 

o IBM has entered into an extensive multi-million dollar 
program with both elementary and secondary schools, 
providing equipment, software and training* One of the 
more exciting programs is their "Write to Read" program 
for beginning readers. 

o Radio Shack/Tandy Corporation has had an extensive teacher 
training program available to teachers and school adminis- 
trators for several years. 

o Apple Corporation has made several grants to educators for 
development of quality software and other applications of 
technology in education. Some of the more sophisticated 
software development has emerged from this program. In 
the state of California, Apple Corporation has distributed 
10,000 computers* to schools. 



As you can s< , the Department of Education has been actively 
involved in many ways in helping students to benefit from the 
computer revolution. In general, we believe we have adequate 
resources and program authorities for \his purpose. 




Our budget request for fiscal ywr 1965 howover, dots include 
a $6 million incmta for th# National institute of Education, a 
portion of which i* earmarked for activities in technology, this 
reflects our view tiiat research is essential if we are to sake the 
best possible use of eatery in? technologies. 

As X stated previously, the Administration does not support 
these two pieces of legislation, they are excessively costly, and 
would mandate a level of Federal involvement and control which is 
inappropriate* The Federal government has a United, although 
important, role to play in this area* Current programs within the 
Department of Education and the national Science Foundation are 
adequate to address these needs* If Congress wishes to act in 
this area, we would urge support for our proposal for a 
substantial increase in Chapter IX funds. ' 

Mr. Chairman, this concludes my statement. X would be happy 
to respond to your questions* 
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BIOGRAPHICAL DATA 



Gary L. Bauer 



.Gary L.- Bauer, Deputy Under Secretary for Planning , Budget 
and Evaluation at the Department of Education, was mm in 
by Secretary of Education, T. H. Baft on October 13, 1982. 

Before coming to the Department of Education, Bauer served 
in the White Souse Office of Policy Development, firet as 
a policy analyst and then as policy advisor to the President 
and, finally, as Deputy Assistant Director of Legal Policy. 
In those positions, he worked closely with the Human Resources 
Cabinet Council on a wide range of education and social 
issues • 

Bauer served in the Reagan-Bush Campaign as a senior policy 
analyst and worked in the Office of the President-Elect as 
Assistant Director for. Policy /Community services Administration 

From 1973 to late 1980, he was in the Washington Office of % 
the Direct Mail/Marketing Association, a 2,000 member company 
trade association, eventually becoming Director of Government 
Relations in 1976. - He was responsible for a major industry 
self-regulatory program that has been hailed as a model of 
how business can avoid government regulation through 
aggressive self-policing. He also has served on task forces 
of the U.S. Chamber of Commerce and the National Association 
of Manufacturers, dealing with regulatory issues. 

From 1971 to 1973, he was Director of Research at the 
Republicarv49ational Committee and worked on a variety of 
domestic issues, including education policy. 

In 1968, he received his B.A. degree from Georgetown College 
in Georgetown, Kentucky and a Juris Doctor from Georgetown 
Law School, Washington r D.C. in 1973. 
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Mr. Walghen. We appreciate that statement. 
Dr. Nicholson. 

STATEMENT OF DR. RICHARD S. NICHOLSON, ACTING DEPUTY 
DIRECTOR, NATIONAL SCIENCE FOUNDATION 

Dr. Nicholson. Thank you. I would like to try to summarise my 
statement. 

I would like to do two things. First, give you a very brief outline 
or summary of what the NSF role has been in this area in the past, 
and what it is today, right now, and then try to make a few obser- 
vations from the NSF perspective on H.R. 8750 and 4628. 

NSF has had a role and it has been active in this area for a long, 
long time, 20 years at least probably— long before cheap electronics 
made the micro or personal computer the ubiquitous thing that it 
is today and on everyone's mind apparently. NSF had supported 
activities in education. 

For 15 or 20 years we have successfully supported research devel- 
opment and the dissemination of computer-based educational sys- 
tems, materials, courseware, and language, 

I think there is one particularly powerful example of Use early 
NSF role in this area. Anyone familiar with the computers that 
are used in homes and schools today knows that they are all using 
a programming language called BASIC. BASIC language is the 
backbone and the industry standard for all personal computers. 

They operate on a language called BASIC. It is a form of soft- 
ware, actually. A fact that is much less known is that the BASIC 
language was developed under a grant from the National Science 
Foundation educational activities in the early 1960's. 

So this language that everyone uses today actually came from a 
grant some 20 years ago out of the National Science Foundation to 
Dartmouth College to develop the BASIC language. Similarly 
today, if you go in a classroom in the elementary grades, where 
children are using computers, you are apt to see them using a lan- 
guage called LOGO. This is a language that also was developed 
through grants from the National Science Foundation educational 
programs. 

There are other examples. The PLATO program that Control 
Data Corp. invested $1 billion in, and it is used extensively in mili- 
tary training and schools. The concept work was supported by the 
NSF. 

The so-called intelligent video disc, which makes use of both com- 
puters and video disc technology and has tremendous potential in 
terms of the future in education, also has been funded by the Na- 
tional Science Foundation. 

More recently, our Commission, as you know, as has been re- 
ferred to earlier this morning, looked into this area and stated its 
belief also that the new information technologies offer great poten- 
tial for improving the classroom environment, particularly in 
mathematics, science, and technology. 

This Commission recommended specifically that NSF assume a 
leadership role in this area by supporting prototype demonstra- 
tions, by fostering the dissemination of information on model mate- 
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ruls and practices, and by supporting research on the integration 
of educational technologies within the curriculum. 

That is essentially— we have essentially followed their recom- 
mendations in the programs we have at NSF right now today. The 
Commission viewed NSFs role then as one of leadership or a facili- 
tator for the development of these technologies. 

However, the actual providing or incorporation of educational 
technologies into the classroom is included in our Commission's 
recommendation that are directed at State and local governments 
and the private sector, not the Federal Government 

As you know, Mr. Chairman, we have reestablished science edu- 
cation activities recently at NSF. We already now are supporting a 
number of activities in this general area. I thought it might be 
helpful to cite just a few illustrative examples of the kind of things 
NSF is supporting today in this area. 

For example, in our honors program, this summer 30 junior high 
school teachers at Chestnut Hill College in Pennsylvania will be 
exposed in course work in BASIC, the language I referred to earli- 
er, and another language called PASCAL, and in addition we will 
design ways to evaluate computer software. 

Another example, 26 elementary school teachers will use micro- 
computers to learn how new mathematical techniques for problem 
solving and simulation at Illinois State University. And a group of 
secondary school teachers will investigate new ways to teach math- 
ematics via the computer at the University of Texas at San Anto- 
nio. 

Another one of our programs, materials development program, 
we have recently funded the American Statistical Association to 
develop computers to teach probability and statistics. At Eastern 
Michigan University, faculty and secondary school teachers will de- 
velop laboratory experiments and instructional units for computer- 
based chemistry courses. 

The Consortium for Mathematics and its Applications is develop- 
ing materials in mathematics that incorporate the most recent use 
of computer technology for teaching and learning for preparing 
some 15,000 teachers. 

The materials developed in all of these projects will receive na- 
tional dissemination as a requirement of the program. 

I also should mention business and industry, as our commission 
recommended, are doing their part. The March 1984 issue of Data- 
mation reports that the Apple Computer Corp. has offered a com- 
plete system to every school in the State of California 

It is reported they have given away some 9,000 to 10,000 systems 
worth perhaps $20 million. IBM has given 1,500 of its personal 
computers through its PC literacy program to 89 schools and 12 
colleges in New York, Florida, and California and also trains teach- 
ers from these institutions for an estimated cost of $8 million. 

The Tandy Corp. offers free courses in BASIC and a 24 hour edu- 
cational program at its 420 nationwide computer centers to any 
teacher, whether or not he or she uses Tandy's Radio Shack com- 
puters. * 

It is reported they have trained an estimated 150,000 teachers in 
the last 3 years. Tandy also has mailed out free of charge an audio- 



9 

ERIC 



SO 



57 

visual presentation training program about computers in the class- 
room to over 103,000 schools. 

Mr. Chairman, I hope that by this brief background I have 
shown that NSF in this particular area has, in fact, a distinguished 
track record that goes back a long time before this particular issue 
was so much in the public consciousness, and it is an area in which 
weintend to maintain our leadership role in the years ahead. 

u » JSU** ^"US*' then - 1 would llke to make a few comments on 
H.R. 3750 and 4628. 

First, I want to be clear that we think the ultimate aims of these 
bills are good, they are very compatible with the kind of things I 
have just discussed that the Foundation has done and is doing 
right now. We only question whether these mechanisms are the 
best way to achieve those aims. 

By that, I mean we feel that existing Federal programs and new 
State programs already allow educators to accomplish many of the 
features included in the proposed bill. In addition to Federal pro- 
grams, many States have now initiated vigorous programs of their 
own and others are developing them as well. 

The April 1984 issue of Electronic Learning reports that 17 
States already have passed laws requiring or recommending some 
form of computer literacy and instruction in their K-12 schools. 
Similarly bills are under consideration in a good many more 

Minnesota has set aside funds for software development and has 
provided incentives to use quality software. California and Minne- 
sota have set up software demonstration centers so that teachers 
can try out materials and software. 

Additional Federal efforts must be careful not to undercut the 
many excellent State programs and private initiatives that are just 
getting underway and the many cooperative efforts initiated by the 
business and academic community. 

Indeed, we believe that the current mix of governmental pro- 
grams and private initiatives is about right. 

Title II of 3750 provides for the support of summer institutes by 
the National Science Foundation. We would note that NSF already 
is supporting such institutes, I mentioned some, and provides sti- 
pends, travel and per diem for the teachers; a much more liberal 
and necessary kind of support than provided for in the bill. 

And as I already noted, the private sector and universities are 
no ™r 8 2 n T nil l 8 : f° P™fide extensive training programs of their own. 

ntle 111 of that bill provides for information dissemination. In 
my written statement I list a rather large number of examples of 
dissemination centers and clearinghouses that are already in exist- 
ence, more that are being established with Foundation support. 

Finally, let me comment briefly on H.R. 4628, which provides for 
the establishment of a National Education Software Corporation. It 
is not clear whether the goal of this Corporation is to make money 
or to provide materials whose development would be of high risk to 
investors. 

Should materials be designed for small special markets like the 
handicapped and the gifted, or for the large general purpose 
market such as reading and arithmetic? 
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The market audience and specialization of materials will greatly 
affect obviously the investments and benefits that will come. 

Is the Corporation to provide materials for those who can pay or 
provide materials for those who may benefit most from their use? 
with such a small capitalisation of the Corporation, the goal may 
by necessity may be to support materials that are likely to make a 
large profit If not private sector investments will be small, espe- 
cially if there is no likelihood of high profits for high risk areas. 

Other less expensive approaches might be considered* For exam- 
ple, in February 1982, NSF embarked on a pioneering program in- 
volving industry and universities. The NSr industry cooperation 
for science and engineering education using computers supported 
creative projects to develop innovative prototypes of computer- 
based instructional materials for grades 10, 11, and 12 and early 
college years. Computer vendors donated an estimated million dol- 
lars worth of equipment, and NSF and universities provided addi- 
tional funds and resources to develop these materials. 

In any event, development of any of them materials will be ex- 
pensive and costly. The costs of developing a critical mass of high 
quality software are relatively high- 
It is estimated that 4,000 how's of courseware is needed for a 
critical mass at the precollege level if students are to have acc ess 
to the computer for at least a half hour per day. High quality com- 
puter software can cost as much as $1 million a course. 

Rule of thumb estimates place costs at $80,000 per contact hour. 
Rather than provide large sums of money so that a few high qual- 
ity courses can be developed, some feel that our money might be 
better spent in developing so-called authoring languages and au- 
thoring aids with a goal for driving down the cost of producing 
high quality materials by perhaps a factor of 10. These would be 
new kinds of languages like the BASIC language that would let 
more people develop their own educational package in a cost effec- 
tive way. 

In mis way we could produce far more high quality materials 
and increase the number of authors. This approach might have the 
added advantage of helping commercial developers, educators, and 
individual teachers who may want to develop their own special 
purpose courses. The Foundation is embarking on such a course 
right now by encouraging the development of such new authoring 
languages. 

While we agree with the goals of the bills, we believe we already 
have ample authority and resources to achieve them under existing 
programs. 

This concludes my statement 

[The prepared statement and biographical sketch of Dr Nichol- 
son follow:] 
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Mr. Chit man and Meters of the Committee, 

I wish to thank you for the opportunity to appear before you to discuss the 
major needs for the effective use of computer technology 1n education and 
to consent on the extent to *hich the proposed legislation meets these 
needs . 

The National Science Foundation has long supported computing 1n education. 
NSF has within Its mission the responsibility for fostering and supporting 
the development and use of computers and other scientific methods and 
Instruments primarily for research and education In tht» sc iences. We have 
supported research, development and the dissemination of . neuter-based 
educational systems, materials, courseware and languages U r well over a 
decade. For example, the Foundation provided a grant to Dartmouth College 
to create the language BASIC, probably the roost widely used language 1n 
education. Many years of support for the 10GO language for children and 
PLANIT, an author^* language, have all made significant Impacts on the 
educational uses of computing. NSF proof-of-concept Support for the PLATO 
and TICCIT systems and Intel Hgent-v1deod1sc systems has demonstrated the 
educational effectiveness of these systems and has helped recruit 
commercial Interest and support for them. Software and courseware, such as 
the Huntington simulations and computer literacy model programs, have 
contributed to the creation of high quality materials and advancement of 
the field. 

In April 1982, the National Science Board established an autonomous 
Commission on Precollege Education 1n Mathematics, Science and Technology, 
whose purpose was to propose remedies to the perceived dire state of 
American elementary and secondary education in these fields, (hie of the 
major findings of the NS8 Commission was that the new Information 
technologies offer great potential for Improving the classroom environment, 
particularly In mathematics, science and technology. Based on that 
finding, the C amission recommended actions for each of the different 
sectors of society to foster the realization of that potential. 

One major recommendation was that the National Science foundation once 
again take a leadership role 1n this area, by supporting prototype 
demonstrations, by fostering the dissemination of Information on model 
materials and practices, and by supporting research on the integration of 
educational technologies with the curriculum* NSF 1 * leadership role was 
viewed by the Commission as a "guide" for, or facilitator of, the 
development of educational technologies* Providing for the actual 
incorporation of educational technologies Into the classroom was, 1 might 
add. included in the recommendations directed at state and local 
governments and the private sector. 
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At the same time the Commission was Issuing 1t$ report, the fictional 
Science Board reaffirmed HSF 's Intention to take the lead in developing 
programs at all levels of education 1« mathematics, science and technology, 
and the Director re-established the Directorate for Science and Engineering 
Education. The Division of Precollege Education 1n Science and 
Mathematics, which new administers the technology program, provides support 
for computer technology 1n education 1n several ways, 

1- Improved Instructional Materials 

Eligible activities Include the development of high quality materials 
and the Introduction of new scientific or technological advances. 
Improved methods of delivering Instruction, including technology-based 
materials, software, computer simulations of laboratory experiments, 
and television or videodisc-based materials. 

2. Improved [Methods of Teacher Development 

local and regional teacher development and honors workshops for 
precollege teachers of science and mathematics a^e eligible for 
support and may Include courses and seminars dealing with educational 
technology, such as computers or telecommunications. Undergraduate 
preparation of teachers 1s also Included. 

3. Research 1n Teaching and Learning 

Basic and applied research on Information processing models as they 
relate to science teaching and learning, the effects of Incorporating 
information processing technology into the traditional school setting 
and the distribution and adoption of technologies are all encouraged. 

4. Application of hew Technologies 

Research and development on advanced technologies, particularly the 
computer, as educational and Instructional tools for stidents and 
their teachers can be supported. Support is also provided for 
exploration, development, and proof -of-concept demonstration of 
advanced computer and telecommunications technologies, as well as 
Innovative computer-based concepts and applications. The program 
supports the development of computer-based systems for precollege 
science and mathematics education which augment human Intelligence, 
Intuition and problem solving; development, testing and evaluation of 
systems that offer exceptional promise of educational effectiveness 
and efficiency, and support of mechanisms to facilitate the widespread 
use of educational technology. 

The Division of Precollege Education In Science and Mathematics has already 
funded projects designed to enhance computer literacy 1n schools across the 
United States and the use of the computer 1n the classroom for instruction 
in traditional subjects. These projects are designed to engage teachers in 
a wide variety of activities that foster the use of computers in schools. 
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Under the honors program, the following kinds of activities are presently 
taking place: At C nest nut H111 College in Pennsylvania, thirty junior high 
school teachers will be exposed to course work 1n BASIC and Pascal and* in 
addition, will design ways to evaluate computer software; twenty five 
elementary school teachers will use microcomputers to learn new 
mathematical techniques for problem solving and simulation at Illinois 
State University; and finally, a group of secondary school teachers will 
investigate new Mays to teach mathematics via the computer at the 
University of Texas at San Antonio. 

The materials development program 1n the Directorate has funded three major 
projects related to the use of the computer. One project, wr6e^ to the 
American Statistical Association, deals with using the computer to teach 
probability and statistics; at Eastern Michigan University, faculty and 
secondary school teachers will develop laboratory experiments and 
Instructional units for computer-based chemistry courses, and the 
Consortium for Mathematics and Its Application (COMAP) Is developing 
materials in mathematics that incorporate the most recent use of computer 
technologty for teaching and learning for preparing 15,000 teachers. The 
materials developed in these projects will receive national dissemination. 

The Foundation believes that the health of computers in education is 
excellent. There has been an extraordinary growth of computers In 
precollege education. In 1980, the National Center for Educational 
Statistics reported that there were 52,000 terminals and microcomputers 1n 
the schools. Market Data Retrieval now reports that 325,000 computers will 
be in the schools by September of this year. 62.4s of our elementary 
schools, 80. bt of our junior high schools and 86.1% of our high schools now 
have at least one computer. 

Business and industry are also doing their part. The March 1984 issue of 
DATAMATION, for example, reports that the Apple Computer Corporation has 
taken advantage of the ta* incentives offered companies in California and 
has offered a complete system to every school in the State. Almost all 
schools have accepted. It Is reported that Apple has given approximately 
9.250 systems worth 20 million dollars and has received an estimated 
1.5 million dollars in tax breaks from the State. IBM has given 1,500 
personal computers through Its PC literacy program to 89 schools and 
12 colleges In New York, Florida and California and also trains teachers 
from these institutions for an estimated cost of eight million dollars. 
The Tandy Corporation offers free courses In BASIC and a twenty hour 
educational program at Its 420 nationwide computer centers to any teacher 
whether or not he or she uses Tandy's Radio Shack computers. It 1s 
reported that they have trained an estimated 150,000 teachers In the last 
three years. Tandy has also mailed out, free of charge, an audiovisual 
presentation training program about computers in the classroom to over 
103.000 schools. 
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High quality HttrlaU and courseware arc now appearing on the market In 
Fiscal Year, 1980 ami 1981. a. a stimulus to tne^rJit. tl» ItaSSS 
Science Foundat on and the national Institute of Education Jointly funded a 
^«£*iSL2 e K el 2Sc Pr *? m *« e "■«•■•«« »1«9 Computers. The program was 
i^^L,?^ V end Pf^"^ 1««o,at1»elroject. In comp^eY-based 
^Z^^i*- k h" Bat « r,al » ,r « "«* »»1«9 widely dissert natedthrough 
commercial publisher* and non-profit clearinghouse*. * 

I jould like to comment on the two bills before the Comalttee: H.R. 3750. 
I P :°^ t ? caBput,r ,u * r «y "w»9 elementary end secondary school 

SutSon'SfSr; ssstf H - R - *• ■ Mn * «■*■*• ■ 

First, we think the ultimate alas of the bills are good, although we 

S^tSS f h * n1aB * f™ the best «*r^«chi;r?I 0 n .i„. 

?»^f ! he " °T Prepare Its children for the information 

7£ uUS tn ?L " ' Jr, 901 " 5 ^ 11 "' fl « ,11 « r,t y -Hh computers should I* 
lt«^«^.?^ Cul n- 5 wever * Ml » t,n 9 Federal program and new 
state programs already allow educators to accomplish all of the f M tur« 
" ud ? J/^e Proposed bills. The Foundations current autSrHy pemlt, 

dlssjp^atlon. and prototyping on new advanced computer technoloOes for 
education and teacher training. In addition to Federal programs. "nv 
states a ready have initiated vigorous program ofthe r owTSd otne?s are 
now developing them. The April 1984 1,,uTof Electronic SrigeT gSt. 
that a survey of state education agencies fin ds that 1/ states hlv Tal ready 
passed laws requiring or recommending sow form of coaster literacy 
«*! r ^° fl 1n the1r K " 12 S1«ilar bill, areTnder consideration 

lnf?J~ ^"f B0r *. lta i"- Tne Sme « f "mwsota has set aside funds for 
software deielopment and has provided Incentives to use quality software. 

tt\l °2ltJ™ H1n . neiota . both n «" set «P w'tware demonstration centers so 
that teacner* can try out materials and software. 

Additional Federal efforts are likely to undercut the many excellent state 
programs and private Initiatives that are Just getting under way and the 
^nj, cooperative efforts Initiated by the business and academic community. 
Ke believe the current mix of governmental programs and private Initiatives 
is a proper one. It will lead to a solid foundation that will provide the 
high quality materials necessary for students In our schools to achieve 

!!? JT! c ?? cep ??\ 0 ^ *5 u1t >- Under Title I, Acquisition of 
Hardware, Section 10 (a)(1) -Funds are provided first to those schools with 
the least computer hardware per student.- Under this legislation, schools 
no matter how affluent and who may be we 1 1 able to pay for equipment may 
benefit from equipment acquisitions not because they are needy but because 
?«?«rr* t0 naw technology. Under Title II. teacher training 

institutes are provided. HSF already provides such institutes and permits 
stipends, travel and per diem for teachers — a much wore liberal and 
necessary support than provided In the bill. In addition, as noted 
earner, the pr1»ate sector and universities are beginning to pro»1de 
training programs. 
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Title US provide* for information dissemination. Many centers and 
clearinghouses already nave been established to disseminate and evaluate 
courseware and software. For example, CONDUIT, Iowa City, Iowa, creates 
reviews and distributes software. HicroSIFT, based at the Northwest 
Regional Fducatlonal laboratory In Portland, Oregon 1s a clearinghouse for 
descriptive and evaluative Information about microcomputer-based software 
and materials 1n education. Microcomputer Educational Applications Network 
provide* information on microcomputer applications. EPIt (Educational 
Products information Exchange) also provides a direction and evaluation 
gjlde of computer programs available for national distribution. NSF 
supported Project Seraphim at Eastern Michigan University produces a 
Computers in Chemical Education Newsletter which contains Information about 
software in chemistry. There are many software evaluation services that 
specialize on more specific categories of courseware materials. The 
Department of Education's recent award to Harvard to establish an 
educational technology center will also provide additional resources for 
research on the use of computers In education. Therefore. 1t 1s clear that 
the clearinghouse and dissemination needs are currently being met. 

Second, bin H»R. 4628 provides for the establishment of a National 
Education Software Corporation. Clearly, both Federal and venture capital 
are needed if high quality materials are to be developed in sufficient 
quantity. However, in this case, government and private Investments may 
work at cross purposes. 

It is not clear whether the goal of the Corporation 1s to make money or to 
provide materials whose development would be of high risk to Investors. 
Should materials be designed for small, special markets (e.g. handicapped, 
gifted) or for the large general purpose markets such as reading and 
arithmetic? The market audience and ?;>ec1al1zat1on of materials will 
greatly affect the investments and benefits- Is the Corporation to provide 
materials for those who can pay. or provide materials for those who may 
bpnefit most from their use? with such a small capitalization of the 
Corporation, the goal may, by necessity, be to support materials that are 
likely to make a large profit. If not. private sector Investments will be 
small, especially 1f there Is no likelihood of high profits for high risks. 

Other less expensive approaches might he considered. For example, the 
National Science Foundation, in February of 1982. embarked on a pioneering 
program Involving industry and universities. "NSF/Industry Cooperation for 
Science and Engineering Education Using Computers* 1 supported creative 
projects to develop innovative prototypes of computer-based Instructional 
materials for Grades 10. 11 and 1? and early college years* Computer 
vendors donated equipment valued at close to a million dollars, and NSF and 
the universities provided additional funds and resources to develop 
software and materials In science education. We believe this program has 
been successful and could easily be replicated in the various states. 

Any materials development program will be expensive. The cost* of 
developing a critical nass of high quality materials are relatively high. 
It Is estimated that 4000 hours of courseware is needed for a critical mass 
at the precoMege level if students are to have access to the computer for 
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an tde«l half-an-hour-per-day. H1gh k quality computer courseware can cost 
as much as a million dollars a course. Rule-of*thumb estimates place cost' 
at $30,000 per contact hour. Rather than provide large sums of money so 
that a few high quality courses can be developed, some feel that our money 
might be better spent In developing authoring languages and authoring aids 
w1tn a goal for driving down the costs of producing h1gn quality materials 
by a factor of ten. In this May* we could produce far sore high quality 
materials and increase the number of authors. This approach also has the 
add«fl advantage of helping commercial developers, educators and Individual 
teachers who may want to develop their own special purpose courses. The 
Foundation 1s embarking on such a course by encouraging the development of 
new authoring languages. 

In summary, the computer has the potential for having an enormous Impact 
upon education. However, many new Innovations and applications of 
technology also carry the possibility of concomitant risks which, we 
believe, argues against rushing into large-scale production systems that 
may soon be obsolete or may do great harm to the educational process. We 
feel that this calls for proceeding 1n a c\jt1ous, systematic way to bullc 
a solid foundation based on research and development findings, to ensure 
tnat education will ultimately benefit from these efforts. While we agree 
with the goals of the bills, we believe we have ample authority and 
resources to achieve them under existing programs. 

Accordingly, we oppose enactment of both H.R. 3750 and M.R. 4628. 
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1975-1976. 
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Associate Professor of Chemistry, Michigan State University, 1967-1970. 
Assistant Professor of Chemistry, Michigan State University, 1964-1967. 
Postdoctoral Research Associate, University of Wisconsin, 1963-1964. 

Professional Activities and Honors 

Dow Fellow (1962-196*): National Science Foundation Fellow (1961-1962); 
Eastman Kodak Scientific Award (1964, Sl.MD); National Councilor for 
Michigan State University Section, American Chemical Society (1965-1968); 
O airman, Michigan State University Section, American Chemical Society 
(1968-1970); Phi Eta Sigma (1968); Sigma Xi, (196a); American Chemical 
Society; American Association for the Advancement of Science; Chairman, 
Symposium on Bioelectrochemistry (1975); member, Si oel ectrochemi stry 
U.mon Committee of the Electrochemistry Society (19751; mestoer. Rational 
fpoting^ Program Committee of the American Chemical Society, Division of 
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Achievement 1n Public Administration (1975); Executive Development 
Program (1975); Executive Secretary, The President's Conduce on the 
National Medal of Science (1976-to present); Representative Federal 
Council on Arts and Iteanlties (1976-1977); teal nations Cosrolttee. 
Chemical Society w Washington (1977); Mesfcer, Office of Science and 
Technology Policy's Working Group on Basic Research In the Ue^rtaent of 
Energy (1978); The NSF's Meritorious Service A*ard (1978, the Armey's 
second highest honor); Consultant, Office of Science and Technol jgv 
Policy, President's Message to Congress on Science and Technolo<flf (1979); 
The NSTs Superior Accomplishment A«ard (1979, $1,000 "for work on the 
Master Grant Project*); Consultant to Office on Science and Technology 
Policy for President's Message on Industrial Innovation (1979); Office of 
Science and Technology Policy Advisory Panel on the Cooperative 
Automatlve Research Program (1979); Fellow of the American Association for 
the Advancement of Science (1979); Editorial Advisory Board, Analytical 
Chemistry (1980-1982); NSF's Distinguished Service Award (1980, tne 
Agency's highest honorT; Senior Executive Service Bonus (1981, $10,000); 
Consultant, Procter and Gentle Company, University Exploratory Research 
Program (1981); Committee on Chemistry of the American Chemical Society 
(appointed by ACS President In 1982); Senior Executive Service Award 
(198?, $5,000); Presidential Distinguished Rank (the Government's highest 
civil service honor, conferred by the President at the White House. 
November, 1982); Iowa State University Distinguished Alumni Award (Jgr*. 

1983) ; Inaugural Whitehead Lecturer (University of Georgia, February, 

1984) . _ ^ 

Pu blications 

Twenty-six publications in refereed scientific journals, tne publications 
are in electrochemistry and m*ss spectrometry. The electrochemical re- 
search focuses on the theoretical development and applications of cyclic 
voltammetry, including computer modeling, and computerized Instrumen- 
tation. The mass spectrometry involves applications of chemical 
ionization. 
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Mr. Walobgn. Thank you, Dr. Nicholson. 

Let me ask Mr Bauer. You indicate that much is being done. 

rmF re ^ raan Wlrth - of course, took another view. 

The $6 million increase that you are recommending for the Na- 
tional Institute of Education, a portion of that being for technology, 
how much is being done in the National Institute of Educations 
terms of identifiable funds that would go to this function? 

Mr. Zucker. Mr. Chairman, currently more than $5 million is 
being obligated through NIE for technology related projects. 

Mr. Walgren. And can you define a little further technology re- 
lated projects? 

Mr. Zucker. The largest investment is the newly established edu- 
cational technology center at Harvard University, which is focus- 
ing on the use of computers in mathematics, science and computer 
education. r 

Mr. Walgren. How much money does that involve? 
Mr. Zucker Over a 5-year period, it is a contract for 5 years, in 
excess of $7 million. * 

Mr. Walgren. And so much of the $5 million that you are allo- 
cating this year would go to that one center? 

Mr. Zucker. It is about $700,000. There are a variety of other 
projects which are being supported. One which was mentioned in 

xf^^ 0n , y - *? the , National Assessment of Educational Progress, 
or WAPb, which will be doing an assessment of computer literacy 
in its next round, 1985-86. And there are also many other projects 
being supported. 

We could supply that for the record. 

Mr. Walgren. That study has yet to occur at this point. Isn't 
that correct? 

Mr. Zucker. NAPE has not yet assessed computer literacy. 

Mr. Bauer. Mr. Chairman, in addition, a large portion of our 
pudptthat can be used in the computer-related area is the chapter 

5 I rant whlch we are seeking a major increase this year, 
and the Secretary has been very aggressive in trying to encourage 
local school districts to, in fact, utilize that block grant money for 
this area, for computer-related education. 

Mr. Walgren. What is the. measure of the use of that money in 
this area? Do you have any 

Mr. Bauer. We have some preliminary 

Mr. Walgren. How much money is going in that direction? 

Mr. Bauer. We have some preliminary studies. As you know, tV 
block grant is not that old. We want to view some further studies 
about where money is going. 

The last measurement we have seen, indicated that about half 
the districts were using block grant funds for either the purchase 
? ?!" n ' puters or software, and other computer-related education ac- 

Oj& view is that if, in fact, local communities perceive this to be 
as njjch of a need as we do here in Washington, they will in fact 
takethis money that has very few strings on it and use it for a 
hignjriority area. And if they are not using it for that, then they 
nay^nade a decision at the state and local level that they have 
othecneeds that take preeminence over this need. 
— * 
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Mr. Wau; ren. I understand. And yet, the result may be a very 
patchwork exposure to computers— if some educational systems are 
addressing other, albeit in their own view, more important avenues 
at that point. 

But, from a national level, we would then see a patchwork, 
would we not, of some school systems having a very substantial 
program in this area and some schools having no program in this 
area? Are you comfortable with that kind of patchwork? 

Mr. Bauer. Well, I guess this gets to the heart of perhaps the 
philosophical disagreement that there might be between the Ad- 
ministration and between the authors of the legislation. 

We believe the diversified educational system we have, with 
16,000 school districts, is a very positive thing; and it allows for a 
lot of new ideas to be tried, and over a period of time through trial 
and error for programs to develop nationwide. 

We are not pleased historically with the record of Washington 
trying to mandate programs for 16,000 school districts. It is a very 
difficult thing to do. And we think local officials are best able to 
make these decisions. 

Mr. Walgren. Does it trouble you that in view of the diversity in 
the school systems and the degree to which school systems from 
many other States look to one dominant state, like California, for 
example, that a company like Apple could establish, by gifting to 
California— establish essentially the accepted educational program 
and hardware in the area, and then sell that to the rest of the 
Nation? 

Mr. Bauer. Well, I guess you are pointing out one of the ways 
the market system works. I won't say I am 100 percent comfortable 
with that. But I am more comfortable with it than I am with 
people here in Washington, including myself, trying to sit down 
and come up with decisions related to programs and computers, et 
cetera, that make sense for the entire country. 

Mr. Walgren. I appreciate that point. 

It is true that the forces that would get something going in Cali- 
fornia would be the same forces that would get something going in 
Washington; is that not correct? 

Mr. Bauer. I think some of our California representatives would 
hope that is true. But I don't think that is always the case. 

Mr. Chairman, by the way, I do believe that you will see less and 
less of a patchwork situation. I mean, I certa'nly think local com- 
munities are coming to this same conclusion that many of your col- 
leagues have come to, and I think we will find over a period of time 
that more and more of the discretionary money we give through 
block grants, local educational agencies will in fact be directed 
toward these areas. But, again, it will take some time for that to 
happen. 

Mr. Walgren. Is there any conflict between Secretary Bell, on 
the one hand, saying that there is a great deficiency in the quality 
of educational software, and, on the other hand, seeing a Federal 
program lead to the basic language that is now universally used 
without any feeling that there was any direct imposition of that 
language or Federal direction toward that language? It seems to 
me that is an example where a very essential contribution was 
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made by a federally funded effort that then enabled muny other 
good things to happen. * 

kn't there the same potential for that, by Federal investment in 
software, at this point? 

Mr. Bauer. Well, we think there is t Federal contribution to be 
made to the entire area. 

I think the thing that I had some problems with is that I am 
sure inadvertently the quotes that were given of the Secretary this 
morning really misrepresented the full statement that he made in 
September of last year. He indicated that there was in fact a prob- 
lem But he repeatedly said in his statement that he did not mean 
his description of what he felt the situation *o be around the coun- 
• l a ^ for J a masaiye new Federal spending program. And, 
m fact, he repeatedly said that the resources we currently have at 
the Department of Education would be adequate to deal with the 
proMem, if we could convince Congress to perhaps ta'-e off some of 
the strings that are currently connected to what is mistakenly 
called our discretionary programs. 

For example, one program that the Secretary has supposed dis- 
cretion over really involves only 25 percent of those funds being 
able to be used in ways that the Secretary thinks important The 
Congress has taken the other 75 percent, and although those funds 
are still in the discretionary account, has placed a great deal of 
constraints on what the Secretary can do. 

We think we have the resources, and we think the Secretary is 
providing adequate leadership. We would just like a little bit more 
cooperation on being able to move into these areas without creat- 
mga brand-new set of programs to deal with them. 
■a Mr : Wauhuin- And the resources are in the $5 million that you 
identified as going to that; is that correct? 

a Mr. Bauer. That is one area, the Secretary's discretionary fund. 
And the overall block grant fund where we can provide leadership 
m trying to convince school districts to use that substantial amount 
ot money, would be another area. 

Mr. Walgren. How big is the Secretary's discretionary fund? 

Ms. Cichowski. The Secretary's discretionary fund is $28 million. 

But I also wanted to mention there are a variety of other cate- 
gorical discretionary programs throughout the Department in 
which resources are available for technology activities, and in fact 
are being used. 

The Department is in the process of preparing a catalogue of 
projects that we are funding involving the use of microcomputers 
to improve teaching and learning. I understand it will include some 
200 projects supported at tens of millions of dollars. 

We would be happy to provide that for the committee as soon as 
it is released. 

Mr. Walgren. We would appreciate that. 

Mr. Mineta. 

Mr. Mineta. Thank you, Mr. Chairman. 

Ba u . er .< you speak about the $5 million for this program, or 
the $12 million for another, or $28 million for this, or tens of mil- 
lions for others. On page 8, you speak probably about the 12 school 
systems where you have given some moneys for the demonstration 
and implementation of educational technology. And yet, you ac- 
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knowledge that there are some 16,000 school districts in this coun- 



Mr. Bauer. Well, as I indicated, 50 percent of the school districts 
are already utilizing the block grant money that was a major initi- 
ative, as you know, of this administration. 
Mr. Mineta. That is stolen from what other programs? 
Mr. Bauer. Why do we have to assume it was stolen from any- 
thing? 

Mr. Mineta. It must have been depriving some other existing 
program. The pie didn't get any bigger. The pie has been getting 
smaller. 

You say we are not going to add any more money, but we will 
allow those kinds of uses. I know the block grant game. I helped 
develop the community development block grant of 1974, as a 
member of thepU.S. Conference of Mayors and the National League 
of Cities. I think block grants are okay for brick and mortar type 
programs. I don't think block grants, however, when it comes to 
educational and social service areas, are a realistic approach. 

Mr. Bauer. Well, obviously again we have a rather significant 
basic philosophical difference. We do have a commitment to that 
particular approach. We think the block grant in the Department 
is working rather well. 

I would not describe the decisionmaking process at the State and 
local level that allocates funds toward one program rather than an- 
other as being an exercise in stealing from one program to give to 
another. Those kinds of decisions are made at any governmental 
level. 

The amount of money that any governmental level has is limit- 
ed, and one does have to mak«; decisions about priorities. We be- 
lieve the State and local communities are best able to make those 
decisions for what they think is most needed in their communities. 

Mr. Mineta. But aren't there certain national objectives that we 
want to attain in getting at these goals? 

Mr. Bauer. Absolutely. We think then is an overall national 
goal of excellence in education. We believe the Commission on Ex- 
cellence report and the work that the Secretary has done in the 
last 1 Vfe years fulfill those leadership goals of identifying what it is 
that we want to do as a Nation, and hopefully provide some input 
to State and local communities about what they can do with the 
money, which, as you know, 90 percent of which comes from the 
State and local levels rather than here. 

Mr. Mineta. But as much as you decry Federal mandating of 
programs, what would be generally the average percentage of Fed- 
eral dollars in a local school district budget? 

Mr. Bauer. The number, as you know, is very low. It is, I think, 
about 8 percent nationwide. I would phrase that a little differently. 
I am always a little troubled by the i^ea of Federal versus State 
dollars and local dollars. They are all, as you know, taxpayer dol- 
lars. The only thing we debate is whether the tax money is levied 
at the State and local level, or levied here in Washington. 

We have generally not been very enthusiastic with the idea of 
Washington levying taxes, sending the money to Washington to 
pay the salaries of people like myself, and sending what is left back 
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to the State and local level for education. Our approach has been to 

SS^PJ T * ^ ? d loc ?! communities to make the necessary finan- 
SS^ *i *? Up . that commitment, and keep the^none? at X 

8£?b3 .eve** 5"? " ^ ** fit 0n P^S that 

le thS rmSSST^^ ^ lra Portant~rather than what 

dfaSifS^IL2te tl,a foCt that Fe *f ral Proframs, however, are 
airected at areas that we are interested in attaining where wp a ~ 

^^ A ^P^^i^ ,i,er ^ program 

ratter thT„ ^ eh °? P av T. to K "i alize across the country 

w&jP'^^k&p their ™ 

BSE*? ^ap-afefesSSS 

a fv SS«rf C v^ re ^ r eXampTe ' would * children fro™ SSS£ 
ally disadvantaged areas, or from educationally disad^antS 
income levels. Districts can allocate more-raoreStSK £n"^H£ 

SoleTtanTa^/ 0 ^ ^ -Xrs of 

oflhXkSf i? i" M 3t ^pfam. those districts that have a lot 
todev1toD tow^^ ble !^ Wl11 getting more block grant funds 

Mr iSfJZ ^ T llke computer education, 
that even n * ources adequate, though, really, to do 

tnai, even though the desire may be there 9 Are the financial re- 
sources available to realistically do that? "nanciai re- 

ademmto ^Sh Y*"' ™ ^SP* ^ he bud « et levels we asked for are 
S3? L • f, again wouId P° mt out that even though every dis- 
SSL hiiS ^ aS1Cally J ™*™ed these funds, only 50 percent of them are 
choosing to spend it in this area. That is a dedsion I think it ^ 
very hard for us to second-guess in Washington * * 

the£ ^eed 8 V ari^n?K at ^^"cational system, evaluated what 
ineir needs are and have acted accordingly. If they make mistakes 
presumably parents through the electoral process will torn <5 

Swte ^umfthT dS Snd ™£* S 2SLS?d£ 

4 r o?^^ft fnafe" 10 - - - are ° f *• * 

Mr. Bauer. I am, indeed, 
should raise taxes for Kentuckians or New York reSS in order 
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to help make up the shortfall in California because they have de- 
cided they don't want to pay for State taxes. 

Mr. Mineta. The Californians did that in mavbe 1937 or 1938 to 
help develop the Tennessee Valley Authority. That was a national 
issue. Californians were willing to pay to get Tennessee Valley into 
the 1939 era. 

Mr. Bauer. But other States at the same time, I assume, were 
not saying: "We are going to back out of this; we are not going to 
make a contribution. ' And your State, along with some others, 
have made a decision that they do not want to raise any more 
State taxes for this particular area. 

Mr. Mineta. The State legislature, and including the present in- 
cumbent Governor, has bent over backward to try and do every- 
thing to help education, despite proposition 13, 

Mr. Bauer. Was that a question or a statement? 

Mr. Mineta. It is a statement. 

Mr. Bauer. I agree. 

Mr. Mineta. Even though the voters did pass 13, the State legis- 
lature and the Governor have been doing everything since then to 
try and help bail out the school districts and local governments. 

Mr. Bauer. I think they have certainly done everything they pos- 
sibly can to take what obviously are limited State resources and 
direct it toward an area which I believe the Governor thinks is a 
very high priority, which is education. 

Mr. Mineta. Let me just touch on Dr. Nicholson's testimony. 

Since you have a basic disagreement with the approaches of both 
of these bills, I am wondering if NSF could provide this committee 
wit*- a plan on how the current Federal business mix might be able 
to reach a larger number of school districts with disadvantaged stu- 
dents? I would appreciate it if you could do that for the record. 

Dr. Nicholson. Sure. 

[See p. 77 for response to question.) 

Mr. Mineta. Thank you very much. 

Mr. Walgren. Thank you, Mr. Mineta. 

Mr. Bateman. 

Mr. Bateman. Thank you, Mr. Chairman. 

One of the things that I am intrigued by, as we have discussed 
this ma..* of computer hardware, software, bringing greater utili- 
zation o&tomputer technology into the classroom, is how does that 
impact Tipon the concern that has been focused upon through the 
last several years of a high degree of functional illiteracy on the 
part of American students, the inability to have developed sound 
concepts of mathematical functions, and to be able to make compu- 
tations, the impetus to sort of back to basics in American educa- 
tion, which I had looked upon and understood to be a very appro- 
priate emphasis in American education to the extent that the 
glamor, the sophistication, and so forth, of computers is introduced 
into the classroom. 

Is it going to have any negative offsetting implications for the 
back to basics movement? 

Dr. Nicholson. I don't think so. I think it is certainly possible to 
use computers in sort of foolish ways and there are plenty of exam- 
ples of that, I think one of the hopes is that it has been possible to 
use computers in a really more powerful way tu help children learn 
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E"J n tha are based on fairly deep understanding of how stu- 

» iho?, 0 , S • leBn ^ and how th *y »»™ correctly Lid how they 
go about learning in incorrect ways and as a result of research in 
the cognitive sciences, we are beginning to underetond^at the 

a^rifcf that 5 hi S?t 11 dev ^°P iatkir ^^Se ofwhfch 
are „2^ . Ti? !°, me °f wmch are wrong, we are beginning to under- 
stand how that learning process takes place. 

th Vf ™P*i n the J uture we will be able to use computers and have 
them programmed so the computers, so to speak, understand what 

£5? *I stude J lt ' ^led a Socratic method where the com- 
Puter is Socrates and asks questions and understands when the 
g^M i. «oii« w the wrong direction and in an interact^ way 
£2£i If. m th / T ^ ht direction, developing the rkht 

Th£S£& ° f h 2 W J 0d0 ^ebra or geometry andthf like. 

mis fcocratic method is now coming out which is a soDhisticated 

7Z. th T™?? Uter * 311(1 * at ^ ^ other 'end "of 5f5£S2 
hTre&dto. ° r eleCtn>nic flasncard SecreterfSen 

Mr. Batkman. So I need have no fear that, to the extent that we 
tHe ^Pability of the American clairoom for u^LSfon of 
computers and computer technology and the educational program 
« t^I 6 und ? rminm S efforts to return to basics 3to 
S re „ t i) a i. 0Ur i tudente ' whe , n tfte y have completed their educa? 
nSLf ; d ° hav f 90X1116 training and competence in mathe- 
matical concepts as well as communication skills? 

Dr. Nicholson. That is the whole idea, to try to use computers as 
chS nL^/V 1 *; a 8 an end in themselves, andXt what 
children need to do is to know how to solve problems, how to learn 

?flnnn Pta ^ Cnange more than ^ey need to know howtaptf 
a floppy disk m a computer. H 

™, L Bau »- Secretary Bell is very concerned about the point that 

tohelS TLJhlS ^l^- 1 ^*** S* £° mputer 88 an in^rumeSt 
to help get back to the basics to make that whole educational need 

ibSST^SlSSf ng 'Tr °J P"^ 8 ^ He 8 P° ken many tK 
fc rSdSf ffrt^i fad, f m : t , he idea of J U8t having an electron- 
^f d ,J e ;, in the classroom to take up some time while we ignore 
some of the other important things that need to be done. 

i believe he has tried to use his position as Secretary of Educa- 
tZ for h kl^ pI S ,n . t0 l0Cal ^t 001 diet "cts that it iTnpt a ™bSL 
in hand wfh it ' bUt rather *°™ thin 8 that shoujd go hand 

Ipn^' or A TSfw N- That Jf encouraging In terms of the relative chal- 
lenge or problem of education as relating to enhanced computer 
techniques in the classroom is the larger problem equipment W 

Zha££ J^Vft* - the larger probfem classTm^nS^rs 
who haye the capability to . se the equipment and to use it wisely 
mShalfe^ availabl — "ere is the larg^tml 

Dr. Nicholson. I think in a sense it is all three areas. The kinds 
f.SEfir ^tned to describe the sc-called Socratic method, wWch 

I22t I T p° n r ln th !f week 8 198116 of &ie nce magazine, the lead 
article is by Professor Aarons on this topic where hi shows you the 



:RJC 



78 



75 

whole panorama from the page-turning things to what is possible 
with this Socratic or expert systems kind of approach that lies in 
the future. Today, the latter takes a somewhat larger computer 
than the kinds being talked about in the bills. If you buy a $1,600 
PC with 16K, of course you won't be able to do that kind of thing. 
So, in that sense, the hardware is a problem. The software is a 
problem because the systems I am describing are just now at the 
research frontiers where people are developing these things now. 
So that kind of software is not presently available. 

The teachers are important, out as the systems become more so- 
phisticated and better, they are easier to use. One of the buzz 
words is "user friendly/' That means that you or I could sit down 
and pretty easily use a piece of software without knowing much 
about how it works, just like we ran drive a car without knowing 
how that works, too. 1 see progress being made to address all three 
of those simultaneously. 

Mr. Batkman. I have not had the opportunity to analyze it, but 
there has been some indication that came to my attention that in 
the Wirth bill, the definition of computer would exclude terminals 
and screens, and that that definition may create some limitations 
upon how much exposure and utilization you can get for the same 
amount of dollars. Have you had an opportunity to focus on that 
aspect of it? 

Dr. Nicholson. I honestly haven't studied that part of it very 
carefully. It was my superficial impression that the definition is 
perhaps too narrow and could lead to computers that are not that 
useful. 

Mr. Baukr. We haven't focused on that point either. We will 
take another look at it in view of your comment. 

Mr. Bateman. Mr. Chairman, I would like very much for whoev- 
er has the requisite skills or expertise to analyze the definitions in 
order that we have some insights as to whether or not it is a defini- 
tion which might lead us in a program of this kind to getting less 
for whatever amount of money is made available than we should 
be expected to get. 

That is all I have at this time, Mr. Chairman. 

Mr. Waloren. Thank you, Mr. Bateman. 

If you would like to submit any comment on that, it will be in- 
cluded in the record. 

Mr. Mineta. Mr. Chairman, on that point, does that— if the gen- 
tleman from Virginia would yield also on this issue — does that 
come about because the bill itself talks about a ratio of a machine 
to 30 students, and the question is with time sharing, can you 
divide up the number of computers that would be available to that 
kind of a ratio and if it falls below that, is that where that defini- 
tion maybe creates the problem? 

Mr. Bateman. That is a part of the concern that I have. If you 
are going to take one computer per 30 students as an average, 
what does that get you in terms of meaningful experience and edu- 
cational opportunity relative to maybe a lesser number of comput- 
ers, but a larger number of terminals, screens, where the same su- 
perior educational opportunity may exist. And my concern immedi- 
ately becomes: Let's look at this definition and see that if you are 
going to do anything like this, that we are going to get the most for 
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our money rather than maximizing numbers of computers, but not 

ne £T S ^ y have ma *»mized the educational opportunity 

Mr. Mineta. But the problem with most of the machines in this 
room is the fact that once I sit down to start working on that 
Macintosh over there, there is no way that you can also get on the 
machine in terms of time sharing the basic machine. I think that is 
where the problem is. 

Mr. Bateman. Well, it may well be a problem and it may be a 
problem that is not soluble. The one thing I want to make sure is 
that to the extent the technology is there and the selection of 
equipment needed to enhance the educational process through com- 
puter hardware and software is such that we can maximiaTthe op- 
ffwi ^ T" 8 capabilities, or experience of the maximum 

number of students; now whether that dictates 

Mr. Mineta. I think the definition is OK. It is just a question of 
w ma ? me ,tse,f 18 limitfc d »n terms of how it gets used 
Mr. Bateman. Well, if the definition excludes terminals and 
screens, but terminals and screens married to certain types of com- 
puters are more productive, then we wouldn't want the definition 
to speak in terms of only a computer excluding the terminals and 
screens. 

From the Audience: $2,495. 

Mr. Mineta. Including S&H green stamps, I guess. Yet, a ma- 

I,l1Su«iH,n°l ha r- terminals ^ing into a main frame 
may be $.*0.000, $40,000, or $50,000. I think that is where the difler- 
ence comes in. 

Mr Bateman. I am in no way prepared to say which way it 
f^^f' 1 Um prepar f d , to that we ought to find out which is 
t ™ wa >' t0 go. which is the more cost-effective way to go. 
thought--'*™ me ~if the gentleman has completed the 

Mr. Bateman. Yes. I yield back any remaining time I may have 

nt Mr ' Waujrkn. I would like to ask the representative from the 
National Science Foundation, you indicate that we already are en- 
gaged in institutes for teacher training and I would like to ask if 
you could submit for the record a statement of the extensiveness of 
tnat Program how much money, how many people are contacted 
by it, and if that can be also broken down into how many of those 
institutes are related to computer accessibility, that would be help- 
ful information. r 

And second, you indicate that there is this NSF industry coopera- 
tion for science and engineering education using computer pro- 
grams that started in 1982. If you could give us for the record a 
description of how that program has progressed, its size, its reach, 
the number of personnel involved, has it ended— some ability to 
measure that program's impact on the society as a whole and 

KelofUI IS " OW And that ' p,ease for the record ' would ** 
[The information follows:] 
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NATIONAL SCIENCE FOUNDATION 
SCIENCE AMD ENGINEERING EDUCATION DIRECTORATE 



Response to Questions on H.R. 3750 and H.R. 4628 
from the 

Subcommittee on Science, Research and Technology 
qf tne 

Committee on Science and Technology 
U.S. House of Representatives 



QUE ST IPX (from Hr. Hlneta) : ... I AH WONDERING IF NSF COUIO PROVIDE THIS 
tOftUYTK WITH A PLAN N HOW THE CURRENT FEDERAL BUSINESS MIX MIGHT BE ABLE 
TO REACH A LARGER NUMBER OF SCHOOL DISTRICTS WITH DISADVANTAGED STUDENTS? 
I WOULD APPRECIATE IT IF TOU COULD DO THAT FOR THE RECORD. 

ANSWER: To address your request that NSF provide a plan detailing how the 
"current federal business mix" wight reach a larger matter of school 
districts with disadvantaged students, it 1s necessary to contrast briefly 
the missions of the Department of Education and the National Science 
Foundation with respect to the range of services available, before dealing 
with the effective application of those services to a special target group 
like the disadvantaged student. 

The Department of Education, throughout Its funding history, has provided 
support for equal access and equal opportunity for students at all levels 
of education. At the elementary and secondary education level, ED has (tone 
this primarily through programs that provide formula grants to State and 
local educational agencies based on a ratio of student population 1n the 
State compared to an aggregate of the same across all States. The 
Education Consolidation and Improvement Act of 1981 continues the support 
of Its predecessor, the Elementary and Secondary Education Act of 1965, but 
with an Increase 1n local and State control over how federal funds will be 
spent at the local level. For example, Chapter 2 of ECIA, otherwise known 
as the education Mock qr6nt t consolidated some thirty separate categorical 
programs many of which had been authorized as separate titles 1n the 
Elementary and Secondary Education Act. As was mentioned by the 
representative of the Department of Education, the State and local 
educational agencies receiving funds under this program have 1n recent 
years ejected to use their funds for coruwter hardware and software, and 
other computer education- related services. 

On the other hand, the National Science Foundation Stfttoport 1n science 
education has been targeted primarily at providing raovative, 
hlgh-leveraoe support for exemplary protects that maybe implemented 
nation-wide. The NSF, unlike the Department of Education, has neither the 
funding nor the mission to support formjl a-based assistance to the 16,000 
school districts across the Nation, as does the Department of Education. 
Therefore, wHMn the context of the soeclflc mission of the NSF, the 
science education program now provides support for model workshops for 
teachers, hlqh-qual Ity programs for the development of state-of-the art 
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materials ftor elementary and secondary teachers of science and Mathematics, 
and a variety of complementary informal science and mathematics education 
programs at wsem and other places where Informal education opportunities 
exi $t • 

The NST has received literally hundreds of proposals froai across the 
country for these types of activities. Within the limitations of our 
budget, the NSF will support as many of these projects as possible. 
Virtually every proposal supported by the NSF has sow general association 
with computer education. 

Where the Department of Education can boast with certainty a distribution 
of funds to nearly every one of the 16,000 local educational agencies for 
the support of education, the NSF offers support for high quality proposals 
whose products will result In model programs capable of being adopted by 
many of the 16,000 school districts. The contrast of roles between the 
Department of Education and the national Science Foundation Is particularly 
important now that each of the State and local educational agencies has the 
choice of how to spend their education block grant monies. Kow more than 
ever the NSF has a responsibility to provide model programs of exceptional 
quality that will give State and local educators additional options from 
which they can adopt programs consistent with their local choice. 

It would be highly Impractical and fiscally Inefficient for the NSF to 
adopt a manner of support* for disadvantaged students In State and local 
educational agencies similar to that of the Department of Education. The 
" can effectively support the concerns of the disadvantaged by" 
continuing In Its mission of providing optional programs from which State 
and local selection can be made. The NSF has explicitly provided reference 
in its precollege science and mathematics education program- announcement 
that proposals submitted must "reflect an awareness of the needs and 
potential o f the diverse teacher and student population of the nation, such 
as the gifted and talented, women, minorities, and physically disabled 
disadvantaged and students not Intending careers in science and 
engineering-* Furthermore, the NSF support for proposals emphasizes the 
opportunity for cooperative relationships among business and Industry, 
universities, local and State educational agencies, and other non-profit 
associations. Th1« isis is proving productive in the sense that many 
proposals now beir eceived at the WSF are the product of cooperative 
efforts of many of these entitites. 



1 uluAl™ 49 1*™ J W0UL0 LUE ™ «* ™* rePpESEWTATIVE P 
;2 fc .EIJS!51:* SE!l,K PWWWnOW. YOU INDICATE THAT WE ALREADY ARE ENGAGED 
IN INSTITUTES FOR TEACHER TRAINING AND I WOULD LIKE TO ASK IF YOU COUID 
SJ^LES T IS REC0RD A STATEMENT OF THE EXTENSIYENESS OF THAT PROGRAM, HOW 
^J*^ Y - *>W MANY PEOPLE ARE CONTACTED BY IT. AND IF THAT CAN BE ALSO 
BROKEN DOWN INTO HOW MANY OF THOSE INSTITUTES ARE RELATED TO COMPUTER 
ACCESSIBILITY, THAT JfOULD BE HELPFUL ^NFORMATION. 

ANSWER: For fiscal year 1983 and to d*t e in fiscal year 19B4, the NSF has 
supported 25 projects in the area of teacher training. These projects 
5? t nL $ ! , ? 49f575 ' Sfwen of th# twenty five projects (representing 
51,075,615 or 36. St of the total support) involved 505 participating 
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teachers 1* a variety of comruter Instruction activities* The teachers 
benefiting frost this direct participation 1n computer Instruction 
activities at the NSF teacher training workshops were also encouraged to 
share the Information with their colleagues wee they returned to the 
classroofl. 

The seven projects are as follows: (as of June, 1984) 



Proposal 



rropos* 
Wtf«nec 



Grantee 



Principal 
Investloator 



Fu nded 

Aaoynt Participant 



83-16279 N.S.T.A. 

83-W395 Univ. of Iowa 

83-19970 Illinois St. Univ. 

83- 2018? M«rvey *idd Coll 
R3-2C6M Chestnut Hill Coll. 
P«-00357 Hope Coll. 

84- 00492 Bradley Univ. < 

TALS: 



Marilyn DeWall 

Robert Yager 

Carol Thornton 

John B. Rae 

Helen Burke 

Eugene Jekel 

Steve Perrauth/ 
Tony Ssstry 



$362,327 150-teachers 

321,683 180- teachers 
« 

87,918 25- teachers 
98,230 50- teachers 
91,448 30-teecbers 
55,119 40- teachers 
58,880 30- teachers 



7 Projects $1,075,615 505 -participants 



Total k< s Funded 1n 1983; 

Tot al Workshops Funded 1n 1984; 



2' 
4 

75" 



$?, 230,680 
718,895 
$2,949,575 



QUE STION |frpw H r Walnrenl : AND SECONDLY, YOU INDICATE THAT THERE IS THIS 
k<SF INDUSTRY .toOPERATIDN FOR SCIENCE AND ENGINEERING EDUCATION USING 
COMPl/FER PROGRAMS THAT STARTED IN 1982, IF YOU COULD GIVE US FOR THE 
RECOPU A DESCRIPTION OF htlW THAI PROGRAM HAS PROGRESSED, ITS SIZE, ITS 
REACH, m NUMBER OF PERSONNEL INVOLVED, HAS IT ElfflED SOME ABILITY TO 
MEASURE THA. PROGRAM'S IMPACT <*J THE SOCIETY AS A WHOLE AND WHERE IT IS 
RIGHT NOW. 

<NSW£R : The program was operated for one year In 1982. A total of 58 
projects were supported using 5850,000 in HS? funds and an estimated 
SB5Q,U0O worth of equipment donated by five vendors. In addition, the 
grantees invested over $500,000 in matching funds of their own. Personnel 
included at least one principal Investioator/project and 1n some cases 
additional technical support. 

A pjan. has been developed for an Independent third-party evaluation of this 
oroQram, but the projects do not expire for a no the? 2 years. One- third 
expire in March 1986 and two-thirds 1n June 1986. We will nave to wait 
until then to get initial results. The evaluation will address such 
Questions at the value and utility of the outcomes of the individual 
orojects and the oroaram as a whole, taHng special account of the unusual 
feature, naro*1y, the donations. 
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*u 5* r ,V Waloren. Well, I would like to thank you very much on 
behalf of the committee. We appreciate your testimony. 

At this point, I would like to turn the Chair over to Mr. Mineta 
and he will carry on and I will return in a short period of time, but 
to introduce the next panel. 

Mr. Mineta. Thank you, Mr. Chairman. 

We are pleased to have as our next panel Dr. Roy Truby, super- 
indent of schools. West Virginia, representing the Council of 
Chief State School Officers; and Dr. Linda Tarr-Whelan, director of 
go'ernment relations, National Education Association 

If both Dr. Truby and Dr. Tarr-Whelan would come forward we 
would appreciate it very much. Dr. Truby and Dr. Tarr-Whelan, your 
full statements will be made a part of the record, and Dr. Truby if 
you would go ahead and proceed in your own fashion. 

STATEMENT OF DR. ROY TRUBY, SUPERINTENDENT OF SCHOOLS 

SVoM™ ™ E COlJNCIL OF CHIEF STATE 

Dr. Truby. Mr. Chairman, since you have my full statement for 
the record, I will just really talk from that, and summarize, and 
hopefully leave some time for questions. 

I would like to outline some of the issues as they relate to the 
use of computers in respective States and to make some specific 
suggestions with respect to H.R. 3750 and H.R. 4628. We have 
about— computers now— we estimate 53 percent of all of our 
schools. In my testimony, I talked about equity and I thi lk when 
you talk about diversity, you also have to look at the equity factor. 
The testimony points out that there is a tremendous difference and 
disparity between schools in affluent areas and schools in poor 
areas and you may want to look at that. 

Our primary problem is software. It is the most significant prob- 
lem that we deal with. Most of the software that we have really is 
the drill and practice style. It is estimated that to produce a quality 
piece of software for one component or for one unit of one course at 
one grade, it may cost as much as $200,000. And until the software 
problems are addressed, I don't think that you are going to see a 
more than modest amount of success with computers in our 
schools. 

If you look at the computer, really it is different than all the 
televisions, which was supposed to revolutionize teaching or the 
overhead projector. They are really tools for the teacher. The com- 
puter puts intelligence at the student's desk and actively engages a 
student, so I don't think that this is going to be a fad. 

The computer is going to be with us for a long time. In fact, I 
think we are going to see the computer more as a tool. We will get 
away from courses in computer literacy. That is a little bit like 
having courses in pencils. You don't have courses in pencils. You 
use pencilr. I think eventually we will use the computer much 
more effectively than are now. We need to explore the poten- 
^fillTfnr™* 1 * Computer into other • ehnologies. For ex- 
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ample, I suspect that most of the textbooks by the end of this 
decade will huve a little pocket in the back with a computer disk 
that goes with it. 

We need to ask, what can the textbook do better than a comput- 
ei j and vice versa, and how do we integrate the two together? We 
need to address what the potentials are for downloading software 
and using them in an FM radio. How can videotapes be more effec- 
tively used in our classroom? There are a lot of very boring lec- 
tures that go cn in the schools. There may be 8 or 10 people in the 
United States that are outstanding lecturers on the Civil War 
period, for example, and maybe the teacher could teach best by 
being the best listener in a classroom during that sort of thing. 

But how can children in the United States, for example, trans- 
port themselves into each other's classrooms via videotape? Could 
children in the United States and Germany get to know each 
other s culture better by trading videotapes? Or with Russia? We 
might find that children do a better job of learning to appreciate 
and understand each other's culture than do governments some- 
times. These are the kinds of things that I think we need to do 
some blue-skying" with. 

The testimony points out that there are a number of projects 
going on in the respective States. For example, the small State of 
Rhode Island received an $8 million appropriation for hardware, 
and their target is a microcomputer for each of 65 students. I men- 
tioned some of the work that Arkansas is doing. They are trying to 
set up a program to study the effects of the computer in the in- 
structional program and as it relates to achievement. 

Thert are programs in Florida and West Virginia; we have one 
of the most aggressive computer network systems in the country. 
When we started ours, we found that there is almost an inverse 
kind of relationship, in the sense that the students knew more 
about the computers than the teachers, the teachers are more com- 
fortable with the computer than the principal, and the principal 
probably knows more than the superintendent, and then you final- 
ly get the State superintendent, who can't turn one on. So, there is 
an ignorance that progresses up the ladder. 

I hesitate, Mr. Chairman, to mention defense. I won't get into 
the B-l bomber, I promise. I did, at r. PTA convention the other 
day, see a member with a T-shirt that said, "The Pentagon never 
had a bake sale to buv a bomber," but on a mo 2 serious vein, I 
think a lot of good v/ork is being done in the military Department 
°f Defense with respect to computer techrologies. The Department 
of Defense operates a pretty large educational enterprise, about $13 
billion in personnel, $2 billion to $3 billion is being spent for equip- 
ment annually. And the Council of Chief State School Officers had 
a chance to meet with representatives of the military laboratories 
for the first time last summer and we were pretty impressed with 
some of the things that they are doing. 

Obviously, computer programs for basic and vocational skills are 
transferable. The same skills are required if you are a civilian auto 
mechanic as if you are a military auto mechanic. 

Mr. Chairman, I would like now to make a few suggestions with 
respect to the provisions again, not on behalf of WestVirginia, but 
on behalf of the Council of Chief State School Officers, which repre- 
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sents the chief educational leader in the 60 States and various ter- 
ritories. H.R. 3750, we think, could help address the problem of 
computer equity. We are a little concerned about the 30 to 1 ratio 
in the sense that there is almost a working assumption that the 
computer hardware itself is a critical element, and we think that is 
probably not true. That the critical elements are development of 
quality software and training programs for the users. 

H.R. 3760 does not really take into account the various efforts 
that are going on in the respective States, doesn't take into account 
what is happening in Rhode Island or Minnesota or Arkansas or 
West Virginia. 

When we talk about patchwork and disparity, that presents us a 
problem in West Virginia. We have the most far-reaching court 
case in the history of the country with respect to equal opportuni- 
ty. Not equal results, but equal opportunity. The kind of disparity 
that exists in some States between the affluent and the poorer dis- 
tricts is not acceptable under our Supreme Court ruling, which de- 
clared the entire system unconstitu* : onal, and so we have to look 
at equity. We ha\s to look at equal opportunity and the courses 
that are available, the curriculum that is available, the equipment 
that is available. And so we think it will only enhance the patch- 
work if the Federal Government tries to deal with 16,000 school 
districts. 

It is an administrative nightmare. It is not possible. You can deal 
much more easily with 50 States and let the States then develop 
programs and subgrants for the local school systems. 

H.R. 3750 gives the Secretary of Education a lot of authority to 
collect information. We would suggest that this be limited and that 
the Set u'tary be required to base all data collection efforts on the 
recorr raendations of a national panel of data users. 

Finally, Mr. Chairman, we have some comments about H.R. 4628 
and the establishment of a semiprivate corporation, which is really 
developing curriculum for the schools. It is a little bit like setting 
up a semiprivate corporation with the board of directors appointed 
by the president to develop textbooks for the schools. The Chief 
State School Officers are very suspect of this sort of thing and 
would propose, to the extent that those provisions of H.R. 4628 that 
address the need for software, that they be combined with H.R. 
3750. 

In conclusion, we would compliment the sponsors of this legisla- 
tion and the committee for the legislation. While we are not totally 
in agreement with it, we think it is an area that needs to b? ad- 
dressed, and with the modifications that I have suggested, the 
Chief State School Officers would support this type of legislation. 

[The prepared statement and biographical sketch of Dr. Truby 
follow:] 
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COUNCIL Of CHIEF STATE SCHOOL OFFICERS 
JUNE 5. 1084 
STATEMENT ON H R 3750 AND H. R, 4428 



1 Inlfndurnnn 



Mr Chairman. > am Roy Truth/. Superintendent of Schools for the Stat* of West 
Virginia, and Chairman ol the Commute on Lag Nation ot tha Council of Chief 
Staia School Ofhcers. i am pleased to. Da here this morning rmprnm*Un 9 tha 
Council. Tha Council * an indaoanoanV organization of ma stata 
superintendents and commissioners ol adulation in ma fifty stata? six 
eatra-terrttoriai jurisdictions, and ma District! of CohimtNa Members of tha 
Council ara tha principal administrate otficls for tha public school systams 
of aacn stata. and aa such bear a heavy responsibility along with our 
colleagues at tha local level, for helping to .ns^that our chiidran ara wen 
served Dy tha nation s educational system 

Mr Chairman, tha mem bars of your subcommittee, ma Education and Labo 
Committee and tha principal sponsors and cospensers of fhaaa Dills, especially 
including Mr Wirth and Mr Gora. along with Senators Byrd and Leutenberg. ara 
to be commanded Your efforts to address mays' in which the federal government 
can assist tha schools m dealing with the rapid and revolutionary f mpact of 
new technologies on education are a positive sign thai this Congress recognizes 
an area of r»ai need for th 9 education systems of our country i see thrae 
purposes to my appearance here lodey Mr Ch S $rman 
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ft rsi. to outline torn* issues m the area of computers and schools that the 
Council has recognized through tne wor* of our members; 
second to comment on the specific proposals contained m M R 3750 and 
MR 4628 tn light of these issues. 

third, to ex* mine possible improvements end alternatives ;o portions of 
thes* dims 

The issues I would iika to discuss focus particularly on those wnicn are 
addressed by these bills equity in computer availability. f he relative 
importance of Hardware and other parts of the computer system, efforts now 
Being made to integrate microcomputers into the nation's schools - and the 
potential and actual role of various parts of the federal government 

n r.nmpuiflf L.tBracv ts Kara— for Some 

The number of microcomputers »n place in the nation s schools »s large and 
growing As of January 1983 it was reliably estimated that microcomputers 
could be found in 53* of the nation s schools, the figure continues to rise 
especially among secondary schools Who usas microcomputer equipment, how 
often and f or wnat purposes apow to be problem areas for the nation s 
schools 

Not surprisingly more computers are found more Often in affluent school 
districts According to one recent market survey, schools m affluent areas 
i defined is Those »n wmch fewer man five percent of the students are beiow 
fne poverty -me; maintain 3 student/ computer ratio of from 63 1 injrai areasi 
iO 91 4 I 1 groan arpas? Schools «n -mpovensned ar**as « defined as inose <n 
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wtttch more men 25% of m# ttuoem* irtj^ow the poverty lino) experience a 
ttLOent/ computor r«tto Of from 68.5:1 (rOf«J atom) to 137.4:1 (urban arm) 
(1 «ee esfimete* CM of the* n*«rty 50% of tOftpctfS which have ffwff then 

*~ ^ 01 POfaMation Mow the poverty <ovo4 two ei east iomt 
imcrocOfnruWM. only ia% of scnoors which have 25% or more of fh*r 

students below th« poverty line have microcomputers 

Within schools the sort* of exposure young ooopH* receive to computers end 
instruction linked to computer* often appears to vary by rec<» and gender in 
elementary schools with high concentrations of minority students, 
microcompuron seem to bo used most often for *onj| and practice* esercise*. 
***** m pm#f schools computer programming instruction if a more frequent un 
for th# equipment Similarly. <emt<et. particularly at the secondery level, 
often do not participate in advanced computer courses at tho tarns rate ss 
males Often tho location of s school's limited computor facilities wtthln 
mathematics rfoponmont or Othsr location that is frequently avoided by qpif 
helps assure that girls will noi participate equally in computor- based 
instrucnoi., especially m advanced programming and computer- related court** 
Often, mo fact (hat there a'e far fewer computers available in a school than 
nacossary to giv* ovary student aooquato opportunities for familiarisation 
moons that only thoso wflo have tho most obvious ano (mmodiato « merest m 
computers— generally boys— gam $u«tc<em access to the technology to oocomo 
frufy proficient in its use 

-Ui — Cfl^OUlgf HflrflWflrfl Must Bn yjagflfl A TI Part at q S y stam 
Microcompt/iurs «n the classroom are tods for learning The buis before you 
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focus on using mese tools to turn about me too** thom t a fyye , met it. about 
computers An equally important uti for microcomputers ft tne contribution 
tney can ma** to tno overall school curriculum At computer* become 
increasingly * user- frtc ndty. ' detail* Hi tr fin tag In programming end otner 
somewhat esoteric ik«is may become re^auveiy less Important Indeed. Ricnerd 
E h«c nan, voce che'rmen of 6 I du Pont da Worn ours & Co and ino chairmen of 
a committee of ma National Academy of Sciences, it quoted in ma May 24, 1904 
Washington Post at stating, "Soma femWariry with computers 19 desirable but 
at a substitute for ma cora compatanciat it's a louty trade-off " 

rot ttie microcomputer to be used successfully as a tool in the classroom, if 19 
necessary to recognize mat software narowere. ma reacner me student, me 
tcitooi administrator and omef technologies era an parr of an interactive 
system No one part of me system is more important or more crittcai to 
success man any other pan Work now goJng on through ma Council's State 
Technology Leadership Project suggests mat mere are three general categories 
of "system «ssues' *m»cn mutt be addressed 10 integrate microcomputers into 
schools wtm genuine long-term success These tatuea include me need for 
qu^nty software me need for training to focus on interactive learning 
through technology and me need to explore trie potential of new technologies 
within the curriculum 



Ouahty software 



ine most significant issue facing state department of education and ocai 



school tfistnrt personnel is ensuring that the software used in instructional 



program*, of the nignesf Quanty pos** ie 



it must be mucn more 
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sopmattcatao man me common drtiHand-precnca siyta mat characterizes most 
software available today it mufi be of the type thai allows free mov tm tnt 
pec* end forth through ma coufia of study, providing inp<« opportunities for 
students to r»tyrn to sress tnai ara causing them problems. 

Production of quality software is a capital-intensive acin/ity it is 

aatimatad that producing a qualify piece of software for one unit of one course 

of study for one grade taxes approximately two years and eoouf $200 000 

it must be cap a we of being used on a variety of hardware it must be 
available without tegei and/ or copyright restrictions which increase costs to 
the point that only the more affluent school districts can afford tt. 
And--most ♦mportantty — -it must ba produced with considerable involvement oy the 
ultimata user — me teacher in the cuss room — m me beginning stages, including 
writing design and production 

until these software problems are addressad adequately the proliferation of 
computers »n the classroom will continue to produce only moderate amounts of 
success The computer is a tool but »s tt an incomplete relatively useless 
tool without quality software 

? Education for interactive Learning Technologies 

it the computer »s to be fuhy utilized as a tool m the classroom men it 
must be viewed *n the content ol the <arger goai of scnoois n must oe seen 
as a aev»ce fnat changes as the tecnnoioqy advances as a device that alters 
me aporoacn to instruction anc therefore manges a wide range of factors 
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including teacher -student relationships and the rote of the tmmehmr in the 
la*mmg P^octW. «nd at onty one of many devices wfnch can have a profound 
impact on the structure and activities of mo typical school classroom 

This new vtew of tha classroom requires praparatton of a new type of 
administrator, ona who can piey a *ey ro*a in supporting increasingly 
wait- trained teachers as may attempt to manage the abundance of inform anon 
generated by diverse instructional technologies Classroom teachers can aasiiy 
become overwhelmed by what They must learn aoout devices that are foreign to 
them and by the mountain of new information they must manage if their 
classroom is to function smoothly Much of the support teachers need can come 
from their own training and stents, as these are increased and upgraded 
However, providing me complete support system tor the technological classroom 
must oe the function of building and system administrators This meens that 
they, too must know the tools, what they can do. a no wnai teachers must have 
if they are to CO*-~ Th*rafr*» massive training and retraining programs for 
administrators are necessary Placing computers into situations where this 
support system does no! exist will create havoc, not more effective teaming 

3 Enplonng the potential o* integrating multiply technologies among 
themselves and into me instructional program 

L*perts tn curriculum design are just now scratching the surface «n 
understanding the variety of uses possible for tecnnoiogy Ine most important 
consideration ihey must study '5 f he relationship Between the computer and the 
te*tboon--wnat aoes on® oo better than the other, ana now is curriculum 
assignee *riat manes mjumum <j?;*? of each *> a r#»iati»<3 Question is mat of 







90 



determining hew curricula and future technological Mvin • can be integrated 
with on* another without requiring estensnre redesign of mo curriculum with 
each new technological advance. 

in addition, new way* of delivering curriculum mutt be stud ted What are the 
potentiate for downloading software using FV radio? How can interactive 
videotape be mora effectively ueed in the classroom? Can children <n the 
United States and Germany indeed "transport* themselves into each other • 
classrooms via videodiscs, provtoing both groups new ways to leern about 
differ a nt cultures and language*? Answering these questions is imperative if 
we are to avoid the same pitfalls that dramatic changes have created m me 
past' new devices that either received time use. and then only as a 
separate non -coordinated part of on instruction program, or programs mat were 
used briefly, then stored on the shelf because they were not seen as easy 
affective toots in an overall approach to teaching a no learning. 

States ere taking a leading ro*e in addressing these tssues. and tn assisting 
local school systems to mane the best possible use of new technologies Many 
states have activmas and programs undsrway that provide assistanca to tocal 
school districts in securing computer hardware and software, tram teachers ana 
administrators, and establish partnerships wttn business and industry 

in Rnooe >si*no, the stats legislators nas allocated S8 million for ma 
purchase of hardware with ma targat bomg a micro for each 05 students That 
program win be >n place by the beginning of scnooi in September and teachers 
win have had opportunities during the summer to t**e spec«ei courses preparing 
mem for inreo/ating the computer mto their regular tnstfuction pro^sm 
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Arftsnees legislature has approved funding for net only pacing computers in 
tcnoot districts. Out aiso to ttt up a program to study mo affect* of mo 
computer on oom tho mitructiona* pn^rem and the achievement of students 

in Mmnesou fho State Board of Education hot awarded contracts for mo 
establishment of 10 demonstration sites around fho state to improve mo 
delivery of education sarvtces through tho woo of technology Similar contort 
aro in operation statewide in California. Now Yor*, and Tovas CaMfornia has 
allocated almost f 10 million for teacher training alono 



Tho Florida legislature hat aHocated over 116 million for the purchase of 
hordwere and software and for training teachers. An additional S2 million has 
been a ar merited for use by the vocational education program to acquire computer 
na rowers 

Several manufacturars of computer hMrdwmr^ neve established partner sf ips with 
oom state dopanments of education and local school districts, tmougf. whicn 
they donate equipment, see to its installation, help tram teachers to use tha 
equipment and send their start bee* «nio the classrooms as they are needed 

These ore Put a few examples of the efforts states are currently making to 
assure mat the advent of microcomputers and associated technology win be a 
positive development for me nation s schools 

IV Tha Military js dsr in tha Davamomant of instructional 
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Th * ,f,u * 1 01 technology end instruction are bting addressed py me Department 
°* °^^»« Maws can be of Immediate mutanct to educators across 

me Country A transfer of instructions knowing*, a "technology trarrsfor ■ 
irom mo military to re education smctor is needed ■ 



The Council of Chief Slate School Officers , through us Ad Hoc Committee on 
Cooperation with the Department of Defense, has been working with mo 
Department of Defense since in several areas including instructional 

tachnofogy Tha Daparrmant of Defense maintains a major education and training 
function that costs about *13 billion in personnel and 12 10 $4 billion m . 
equipment annually 
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The Dafansa Science Soard 1382 Summer Study on Training Technology recommended 

that the Department of Defense accelerate tha use of computer-based 

.nstructional methods (CAI and CMO in ie military and schools on the ,0* and 

in the Reserve Components The Department of Defense .5 developing a mechanism 

to deal wfh its rapidly expanding ano Overlapping instructional Technology 

TRIADS 

/ 

TRIADS is a FY 1983-88 joint service effort to develop a family of software and 
hardware to support computer-based instruction m a wide variety of military * 
training and education applications TRIADS will consist of a f<orary of 
government owned computer-based instructional programs sufficiently flexible to 1 
support development, delivery and management to meat most military 
instructional requirements The TRjADS program win atso Oe :oncern«d with 
demonstration of ana specifications for narswsre svstems c*ipvio.c of Merutmo 
"tfciAQS software *no *>tn panning *0f nM^uronaiuauon r»< on! service 
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eompwter-basad irtstmctton programs. Ffoe m*mary laboratories and centers 
ere dtrectty involved in the development of me TRIADS program 

The crtttc*sma of mo ouofte schoois and a growing mrifliis of military 
in#*mct*oneJ resources mafce the possibility of "transfer* for greater today 
me past Consider: 

- Hurtdrooa of mwione of deftnae doners aro wmorkoO exclusively for 
technology development and training. 

- Military educational programs serve a segment of ma same Deputations as 
mo public schools. 

- Basic 'kills educational programs with interactive tech notog teat 
inatn/ctionaf systems have boon developed by ttio mrlifary 

- Vocational »*Jt!s can ba transferred Moat sJdtts needed by a mechanic 
aro tne sama. smother no or she *or*s on a crvJUan or a military 
vehicle. 

- Technology developed by tna military at mo coat of minions of dollars 
ft available to public educators at ttttfo additional cost. 

- Trio Department of Dofanao has a legislative mandate to facilitate this 
fransfar 

At mo 1983 Summar instityto of tna Council of Chtaf State Scnooi Officers, tna 
military la Dor a ton as and oantars for tno first time Had an opportunity aa 
TRIADS to present a samplo of their programs The Army Research inatituta 
demonstrated programs from us Spatial Data Management System which includes 
interactive videodisc programs on SfuJy s*jm*. learning strategies. 
iost-ia*»ng smiis and test anxiety management All of tnese programs ere 





87-927 O-M 



7 




94 



«4*r*»w9 learning probt^ms that are as common in the putMtc *cnoo*s as mat 



ara m ma military The Barns County intermediate Unit. Reedmg. 
Panrtsytvsma.ts acting soma of these programs in its scnoors at ma present 
lima. WiHa the hardware and related costs ara assumed by ma school strict. 
ma developmental costs c approximately HO .OOO to tlOO.000 tor on* <ndeodtsc> 
neve been paid by ma miHtery 

in addition, ma Army Research institute demonstrated a hand-held tutor it has 
developed to teach vocabulary words. Tha ne»t program to oa developed will be 
in mathematics, a curriculum progvm which, if mora were joint development 
funds, could Oa transfe able to our schools 

ine Navy Par senna* Research and Development Center demonstrated its Language 
Shjks Computer AsaJstad instruction program. Tha program is intended to 
automata titer acy instruction in vocabulary and literal comprehension. Tha 
program „ unusual in that it can Oa usad to annanca ma sMils in any acadamic 
or fob content area »n any teft-to-rtght alphabetic language in ona pan of 
tha program, if tha student's natrve languaga is not English, ha can saa a 
translation of a word into his natfva languaga (currently neve usad Tagalog and 
9pantsn) Tha program can ai-? usa a Votras *o*ce synmesiier 

During tna conference, tha Ne*y damonstratad its Electronic Equipment 
Maintenance Tramar This is a two-dimensional tracer /simulator oasignad to 
racuca raiiancs on ma usa of actual equipment in Navy lechmcai training 
schools Tha repeated faulting of actual aquipmant can oa much mora axpansnra 
man creating 3 videodisc and as equipment modifications ara maoe ine 
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vidoodtsc is chorrgad. Two tvnctionafty drfforam training program* ara 
curranfly avaiiabia: a froopiay simulation program and a tiaabbla 
instructional strategtaa program. Tno froopiay simulation program aJtows for 
unstructured practfco In equipment operation ami maintenance. Tito second 
program io designed to support concept level and ptocedurea learning tasks 

Tho hardware system demonstrated incorporated a microprocessor, floppy d*ec 
drives, a videodisc player, a color monitor. - wacir-and- white monitor and 
eiectromcatiy conductive touch panais fitted to the aurfaca of each display 
monitor tor ma sttrdanf to interact with ma total system A porta Ota 
keyooerd/ printer waa avaUade for ma urometer to obtain hard copiaa of 
student performance data and for antorirg new or revised tralnar/ simulator 
dateoase information 

Tho Air Ffvea Human Reeourcee Laboratory damonstratad its Interactive Graphics 
Simulator The computar program for ma Albany. Now forte oamonstraoon was 
hooted on a supercomputer in Colorado Tha program is ma third in a sanas to 
develop, demon strata, and evaluate tna coat/training effectiveness of selected 
applications of computer-oased simulation to r#i#*ant Air Force irftnfnmnc* 
training Tha data collection on thts program 1a eapected to bo complatad neat 
month </\«iy 1984) and tna analysis will bo complatad by September of this 
yaar ft is anticipated mat ma graphics simulator will tram procedural 
knowledge as »tii as doas ma actual aquipmant. and will tram uoubia-snooting 
to a higher degree of profictancy 

iha Council and omar educators have a stane m ma future oi instructional 
technology 1 ne over S200 biHion education tndustry m mts Nanon nas a 





i* tho futuro of inotruettonaJ lochnotogy. wo nood Donor ways to join 
««* mo Dopartmant of O^tiTM in aomng atandards. bom loflnn and 

tacrine^. Furmor. »t ^ icm. ^ to mo^ m»s 
gc^ocmnont-c^nod fcnea*a*go and roctmoiogy into ffw soft** in my .tat. and ait 
of mo »c*oe*a of W r Norton Ono auch mocliamsm it mo Stovonaon-Wydlor 
Tocrmoiogy innovation Act <f» t. 90-400) wnicn * promts** on mo notion m«t 
tacnnological innovations support** oy tho fodorat gownmont should bo mod. 
atatlatto outsido mo gownmont in rapid fatihion I submit . Mr Ch.irman. 
that innovottono in inatrvcttonat tocftnotogy ahouW oo mada ovotioMt to our 
scJuxHs juat as othor innovations aro mods availabto to prtvita industry ino 
Ooporrmont of Dolonso hot boon cooparattvo and hoipful to data m mts procota. 
owl mo wHfosproad adaptation of dofonso instructional tocfinotogy for UM ,„ 
mo schools will dopond on cominwoo* congfosstonal support, including financial 
Support 

V. SflPCtflc Commtnt. ™ fj fl .n. K _ R. 4flfl9 

N.R 3750 and H R. 4028 aro too of tovoraf attompts to focus tno fodorai roi. 
in aasrsting mo ongoing procoss of improving tho availability and uaafu'nass 
of computors ,n mo ofasaroom. in tight of mo lasuoo discusao* abovo what 
aro tho atrongma tntf woafcnossot of maso bills? Lot ma diacuaa thorn 
saparataiy. starling mm N R. 3 750 (at roporrod 6y mo Commtttaa on Education 
and Labor) 

•H R 3750 could hoip addross tha pro&iam of "computof aquify"-- ths 
distribution and availability of computer aquipmom. softwsr. and 
woil-trainad taacnars ano administrator? tno studant/ macmno ratio of 
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SO: 1 posit** m thm btff it a probtenv bocaoao it mcorpc^alfas^a working 
amtumptton mat mo c o mmum* Mwi itsaff ti ma entice aiomant m a 
scccdaafu* compu»r-Un*ad •ducatfonai program, en assumption that ft not 
nacaaaanty accurate 

•H. R, 3750 aoaa not ada^uataly racogntx* mo nood to intagrste iw«Mrt. 
softwars. and training in om syatam — grams for training ami a program of 
software evaluation, whita incJuuod m ma Wi». aro in aooarato ctfas 
from tha baa*c gram, wmch ta limits* only to hardware In aotfmo/v ma 
eoncorn for aotmy. which sooms to motivate tha Ntte grant ttua of ma 
bttl. t» not rafiaetoo aquaily in mo training a«d software •valuation 
ttttes. 

«H. R 3750 dot* not tafca into account attorn already bamg mads at mo 
atato (aval to improre computer-oaaad instruction. For mis raaaon, and 
oacauss aducation >s fundams.itaily a atate funcBon. wo process mat mo 
baste grants *a dtractad to states, which would man sub-grant mo tunds to 
local scucation aganctes. Moreovor. diract grants from tna fadoraf 
government ft, locai school districts aro an admimstratrvo mghimara that 
t«. rightly. **?tmmm in othor significant federal aducatton pr*grmm*—tn 
ganorai. grants ara made to states, which than sub-grant funds based on 
approvals local applications 

*h fl 3750 <sec 105(d) ) gives ma U 8 Dapartmant of Education oisnsat 
authority to ceuisct data and raquira raporis of states Whna we tavor 
avary sort of accountably for tha appropriate §nu effactrva a*panditura 
of puDMc tunas wa ara troubiad by ma possipmty. wntcn «* re 
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«K«^ to m. H^ m 99mnmmm ltm powm|#1 a-t# an<J r#portmfl 

'* """^ ■"•»■'•*«• rnMiuMM, ^corpc^ , n mo *u w „, ur , 

PrOP °*" ** *» ««■ eo«oet»on •uthortly of m, Socrott^y p. 1(mlf ^. 
■«« mo. mo S^r.t.r, ^ r „ ujrM »»■■..,■«„ c8IMetan ^ 

'** r " COmm *" 0 " , '°"» * « P*n* Of dot. u,.ro M provide 

of m. Coon*. «o not h*. much ..mm^ty m . proffl(M 0( . ^..^ 
cWttor, ^ N in onoetn* .8^, for mo ernnw a .^ opm . nI „ 

- »W. potmoo eu , ,n ^ 

B# ' 0 " E6l ' C * t,0n Commnw. fc, lh# Amoc,.^ o* Amoncn 

W*r. „ « , owelty of ■UCfl a corpormon poeom.n<, . tsc^oor 
rW * *° " «W of ^« comro. o. •Ouctton am .n^m™ 

d " C ' ,, °"* ""»•••"•■"■»». Prw^Hy W nt* bo.ro of d.r-con, ^ 0 
"« ft. .«o»n««K. to mo .oho* Wm. of m. country. Flnoity «o 
C *" i««fl<n« th. ooucPon., ottetty of corpor.no* 

d**fop* totter, no* W. proper m„. to m. ^.n, «,« M R. 4oS8 

MdrMMS th * tor ""^ •««>«« ,o oo^op oftacnv. Mftwar . „ „ 
comftMM Ml, m« .off.,. ov. l0 .„on .unction. Oo„no«. a ,n h R. 3750 <Tm. 
«». ««h .pprppr,.* www to ft. moo* proxoM oy mo prMwv* 
montionoP SlOv«nson-«Vyp|or Act 
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VI. Conclusion 

H R. 3750 and M R 4626 are oetng considered in • contsat of rapid dwlqpmtmi 
in the integration of new tecnneJcgtes, especiaKy microcomputers, into me 
nmuon * schools A numfttr ot federal poltctoa which he*e promise for dealing 
wrtti these developments are in piece: CH«pt«r Two of the Education 
Consolidation and im pr o va mont Aei. tor wtmrn me President he* proposed a 
much-needed 9250 mm ton budget increase, is a readily avaiieois mechanrsm tor 
the um of fedsrai fundi to purchato computers, training, and sottwai The 
technology innovation model incorporated in P L 96-480 should Da applied mora 
directly to educational innovations, including moss mads by me Ospanmsnt of 
Defense 

Mr Chairman, mo Council oerleves mat M. R. 3750 and M R 4628 addrsss 
important national prootoms. We welcome tha prospsct of dlroct fedsrai grants 
to snhancs tho efforts states snd localities ara already ma*ng to mtsgrats 
now technologies into our cussroom* We be»te*e these bills can oe greatly 
improved By adoption of me suggestions we nave made; these suggestions are 
based on ou< review of whet is currently taxing pieca in ma school technology 
environment Ths most important Single point i might mans Mr Chairman is 
the need to recognize that compwtsr ^mtth^rm ts Out one pert of a systsm. and 
mat me successful use of technology requires mat we considsr and dsai with 
the an fire system — tsacners snd their training, administrators and their 
training software, snd TiMrO^Mf T he compuisr is s tool a msans to an and. 
not an and <n <tseif 
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Statt: west V1r*1n1a 

Rtat* toy TVttby 

™tlt: SUtt Suptrlnttndwt 

fwntss Addrtss: Sate Otptrtwit of Education 
1900 Washington Strett 
Building 8 V Roos 3S8 
_ . Charltston, Vw%x Y1ro1n1a 25305 

te»1n«f Taltphent: ($04) 348-4681 

398 Sount Y1t* OHvo 
Owrlti twt f Vast Virginia Z53H 

Sh#1Ia Trufcy 
July 1, 1979 

Appointed by SUto Board of Education 

$57,000 (Efftctlwj Data: July l f 1981} 

1lfTT1«v T. ftcfftt! 
Otpaty Statt Sej>tr1nttnd«nt 
HiUdlng 6, Roe* 360 
1900 yasMnct*) Straat 
Charleston. West Virginia 25305 
(304) 348-3762 

Edition H1 store 

8,S, V ifcilrtnlty of Indira 
K.S«, Unlvtrrlty of Indiana 
Ed.0. f University of Idaho 

Esaloyawt History: 

Most Recent Position: State Superintendent, Charleston, West Virginia 



Spouse's 
Bate Ass»d Office: 
Nttfced of Soltctlon: 
Salary: 
Chief Deputy? 



Previous Positions: Superintendent of Public Instruction, Idaho, 

1974*1978; fcte1n1strat1vt Assistant to Idino Statt 
Superintendent, Administrative Intern, lewlston, Idaho 
School District Counselor, Job Corps* Indiana; 
Teacher, Puolic Schools Herrlcks, (few Hyde Pari, *** 
Tort 

Membership on ttatfafla i Task Forces, Co*B»1tta»s. Councils and/or CoCTalsnows 

Parents in Reading Cooolttet-Internat tonal Raiding Association 
national Council Association of Ttachtr Education 

CMtf Sutt School Offl ctr's Responsibility for tht Following Areas : 

§ Elementary and Secondary Education 

t Vocational Education (CMaf SUct School Offlctr Is tut CMtf 
Executive Offlctr of tht Vocational Education 8eard) 



Additional Boards or tje Mglej tht chief jstHlsghool offlctr reports to e .g. 
governor, governors c^ int^Wp^ x *~ 

MBemes Broadcasting Authority 
Board of Public works 
Board of Boosts 
Toachort' Rotlrwant Board 
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Mr. Mineta. Thank you very much, Dr. Truby. 
Dr. Tarr-Whelan. ' 

STATEMENT OF DR. LINDA TARR-WHELAN, DIRECTOR, 
GOVERNMENT RELATIONS, NATIONAL EDUCATION ASSOCIATION 

Ms. Tarr-Whelan. Thank you, Mr. Chairman. I would like to 
summarize my remarks and ask that the full statement be entered 
into the record. 

Mr. Mineta. Without objection, so ordered. 

Ms. Tarr-Whelan. I would like to correct the record. My mother 
would be pleased by the honorary title, but I do not deserve it, so I 
am Miss Tarr-Whelan rather than Dr. Tarr-Whelan. 

I am the director of Government Relations for the National Edu- 
cation Association. We have 1.7 million members across the United 
States, who are very interested ir the subject matter which is 
before this committee today. We have testified several times in 
your oversight hearings, and in the .Education and Labor Commit- 
tee about this. I think it is very appropriate to be dealing with one 
of the newest challenges before thr schools in a room with such im- 
pressive evidence of how well w*> have succeeded in meeting chal- 
lenges in the past. The astronauts pictured here are graduates of 
public schools, and as we look to the future of the children who are 
now in the public schools, I think we must address the problem of 
the computer and the revolution that is occurring. 

Educators welcome the challenge being provided to them in the 
classrooms. We know the computer itself is merely a tool. To be 
productive it must be accessible. It must be utilized in a proper en- 
vironment and for appropriate purposes; and there must be suffi- 
cient training, software, and additional resources for those who 
wouid use it in the classroom. If we are to be successful in meeting 
the demands of the decade and beyond, teachers in each school dis- 
trict must be involved directly in the planning, introduction, and 
use of such new technologies in their schools; to do all of those 
things we must grapple with the most important question before 
us, and that is the question of availability and equity. 

I will not repeat the kinds of statistics mentioned before the com- 
mittee except to draw a very important point Many of the wit- 
nesses have talked about the number of computers in the schools. 
Very few have talked about the numbers of computers in the class- 
rooms and our evidence shows that the vast number of computers 
being utilized in the schools today are being utilized for administra- 
tive purposes, to keep attendance, health records, grades, schedul- 
ing, school bus schedules and the like. 

The number of computers which are actually available to our 
teachers to utilize in the classroom for instructional purposes is ex- 
traordinarily limited. Ws have been grappling with this issue for 
some time, both with the State legislatures and local school boards, 
as well as with the Congress. I have brought for the committee a 
survey completed in the spring of 1982 of teachers across the coun- 
try who are members of our organization, and we represent three- 
quarters of those classroom teachers, about what is their actual 
concerns in the classroom of the availability of computers, the sup- 
port which they have received from school administration, the 
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training which they feel they need in order to utilize this tool suc- 
cessfully. Only 6.2 percent of our teachers were using computers in 
the classroom whereas 82.9 percent said that they were interested 
and felt that there was a very important role to be played in all of 

tins. 

Secondly, I would like to address the fact that this is the major 
equity issue for the future. There is a persistent and substantiaTin- 
equahty in the access to new technologies both among schools and 
among school children. I would refer the committee to a 1983 
Johns Hopkms University survey of ail schools where they found 
that the 12,000 wealthiest were four times as likely to have micro- 
computers as the 12,000 poorest schools. The poorer the school is, 
the less likely the school is to have any of the new technology. 

In addition, I would like to raise the fact that tins equity issue is 
one which is not likely to be addressed without a national commit- 
ment. The National Commission on Excellence in Education, which 
!lf s «2 u ^! d by JSP*", witnesses, including the representative of 
the Secretary of Education, clearly set out toe fact that there must 
be national leadership, and so I would like to address the question 
of what could be the Federal role and what should be the Federal 
role in this regard. We do believe that the national Government 
has a national responsibility to deal with the issues of the future 
and to assist local schools and state resources in providing that. 
• r!^. ve s P ent considerable time and effort working on an Amer- 
ican Defense Education Act, to deal with some of those kinds of 
issues. The problems out there are very real and the options are 
somewhat limited. The Federal Government can, in fact, testify 
before committees that they have all the resources which they need 
for the problem, which means the problem should no longer be 
here. 

.Second, we could deal with purchase options similar to those pro- 
vKUsd in this legislation, which I will speak to in just a moment. 

Second, we could stimulate, through the tax code, donations of 
equipment We understand like previous witnesses that this may 
be considered again in the tax bill which is coming before the Con- 
ference Committee, and so my statement does outline some of the 
problems we see with that approach, or there could be cooperative 
arrangements between business and government to provide re- 
sources for this problem. We would like to note that we are strong- 
ly supportive of the Computer Literacy Act of 1984, H.R. 8750, be- 
cause it provides resources to local communities who wish to par- 
ticipate. 

This program is not a program mandated in Washington that 
every school district must participate in. It has been carefully 
drawn to be a voluntary program for local school districts who par- 
ticipate with their state m the filing of a computer plan where the 
state has some limited administrative authority and participation, 
but the grants will go to those school districts which wish to par- 
ticipate. 1 

Second, we would like to identify the strength of the formula 
which is included m 8750 which provides that the money should go 
to the parts of the districts where there is the greatest need first 
and that there should not be duplication of other urograms, regard- 
less of how they have come about by setting a limit on the number 
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of computers which would go first to any particular school. We ap- 
preciate the fact that the local education agency should be the de- 
ciding factor in terms of how to participate in this program and 
feel that that is a very substantial strength of this bill. 

Second, we believe that title II, which talks in terms of teacher 
training institutes, is a very important part of this bill and, in fact, 
follows the model set out by the National Defense Education Act, 
but, in fact, es t a bli s hes a much greater national priority on this 
than what currently exists in the National Science Foundation. 
Particularly, we would like to applaud the sponsors for the propos- 
als for institutes that would cover individuals serving or preparing 
to serve in elementary or secondary schools enrolling substantial 
numbers of culturally, economically, socially or educationally 
handicapped youth and for programs for children of limited Eng- 
lish proficiency. 

Likewise, we support title III and appreciate this approach over 
4628 for enhancing the development of educational software. 

Mr. Chairman and members of this committee, we feel that the 
Congress is going to be asked to d>al with this issue perhaps after 
the markup in this particular committee, but also to deal with the 
tax bill question, and I would like to just very quickly outline five 
tests which should be met for donation programs of computers for 
them to be substantially an educational program as that which is 
here before us. 

First the computers would have to be utilized for the direct edu- 
cation of students. 

Second, there should be geographic and economic diversity in the 
donation program. 

Third, the donation must be treated identically to a direct pur- 
chase of equipment with regard to warranties, equipment guaran- 
tees, manuals, ancillary materials, and so forth. 

Fourth, it is critical that there be sufficient training with each 
donated computer and, fifth, that there must be provision of suffi- 
cient operational and educational software so that the computers 
can be used in an educationally functional manner. 

We look forward, Mr. Chairman, to working with you and mem- 
bers of this committee as we try and work together on a national 
commitment for preparing the children who are in school today for 
the type of future which our country needs. We believe that this 
means there must be support for the purchase of equipment for 
school districts, there must be support for teacher training and 
there must be assistance in the evaluation of software and the re- 
sources for that software. 

We thank you very much for this opportunity to testify before 
you. 

[The prepared statement and biographical sketch of Ms. Tarr- 
Whelan follows:] 
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Chalnwn and Wembers of the Subcoranlttee: 
I am Linda Tarr-Whelan„ Director of Government Relations for the 
National Education Association — o u t couwtry'r la i yest Tirggrrtratlon or 
teadrec* awl other* 4* the fW^^f edw€*t4oiw I appreciate th1i 
opcortunitj to testify on behalf of nur mnrp thanj . 7 million me^rs^-^U^*^^ 
regard to computer technology 1n education generally and speclflcall^ 
abOi4t Mils which have been reported by the House Committee on ^y^ 1 «rt£^ 
Education and labor: H.R. 3750, the Computer Literacy Act of 1984, and *^<W? 



N.R. 4628, the National Educational Software Act. 

Perhaps no one knows better than this Subcommittee that this nation 
1s undergoing a profound transformation — a revolution really. It 1 
occurring 1n every sector of our economy and Is evident in virtually 
every aspect of American Hfe. This revolution, with all Its 
opportunities and dangers, Is pervasive. Its pace unmatched 1n our 
history — has been breathtaking. Rather than slowing down, 1t appears 
to be accelerating. And, at Its center 1s the computer. 

This computer-driven transformation 1s presenting o major challenge 
to Amerfcan education. Increasingly, our schools and colleges are being 
asked to embark upon a technology related mission: to help our children 
a^apt to this rapii]y changing world, to prepare a skilled workforce to 
meet needs of that world, and to harness the computer itself to better 
educate our people. 

Educators welcome this challenge. But we also know that the 
computer by Itself is merely a tool. Nothing less. Nothing more. To be 
productive 1t must be accessible; 1t must be utilized 1n a proper 
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environment ami for appropriate purpose*; am) there rust be sufficient 
training, software, and additional resources for time «tto would use It 
In the classroom. If we are to oe successful In meeting tte demands of 
the decade and beyond, teachers In each school district must be Involved 
directly in the planning. Introduction, and use of such new technologies 
1n their schools. All those whose professional practice and 
responsibility will be affected by changing technology must be provided 
with adequate continuing education. And there mist be properly 
controlled research and tite empirical development of all apects of a new 
technology which 1s centered on classroom use. 
Availability and Equity: Th» Fundamental Questions 

The growth In the ember of computers m our nation's schools has 
been phenomenal. Less than four years ago, the National Center for 
Education Statistics estimated that there were then some 31,000 
microcomputers available for Instructional use In public elementary and 
secondary schools. By the spring of 1982, that number had tripled to 
96,000. By the following spring, 1t hid jumped to 217,000. And by last 
fall, It had risen again - to 325,000 computers. What 1s more, this 
number is expected to double every year for the next five years. 

As dramatic and Impressive as this growth has been, these figures 
must be placed 1n a proper and meaningful context. First, there are over 
40 all Hon public school children In this country 1n 85,000 school 
buildings. Relatively few students get any_ computer Instruction, let 
alone an extensive, productive experience. Indeed, our own data shows 
that as recently as two years ago only 6.2 percent of the nation's L 
teachers were actually using computers In their classrooms. Ratter, It 
appears that In most of our schools where computers are present, this 
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ggulgent Is reserved far edwlnlatratlve uses (attendance, grades, 
scheduling brtggtlngi etc.) or for the classes of only one or two 
teachers — generally those who actually teach coagwter skills. 1ft these 
schools and others, the 1*tfc of gguter availability, 1 Halted 
curriculum develogggtj Inappropriate or unobtainable software, the 
absence of teacher tralnlno. and the ggetltlg; for coaster time for 
administrative chores have severely Halted the usage of this 
potentially valuable machinery. 

Second, there 1s i persistent and substantial Inequality In the 
access to new technologies among both schools and school children. 
Students 1n economically disadvantaged communities often do not have 
computers available In their classrooms, because the schools cannot 
afford them, the parent groups have not raised money for thera, *nd to 
compound matters, these youngsters do not have them available in their 
hows, for their families cannot afford than either. On the otter hand, 
students in more affluent areas often have greater numbers of 
microcomputers In their schools, and, frequently, have computers at Home 
as well. The statistics make the point: according to a 1983 Johns 
Ho; kins University survey of all schools, the 12,000 wealthiest were 
four times as likely to have microcomputers as were the 12,000 poorest 
schools. Over 72 percent of the country's most affluent schools now have 
Instructional computers, yet less than 4$ percent of the more 
economically distressed schools have any computer capacity at all. In 
simple terms, the poorer a school 1s. the less likely that schools is to 
have any of this new technology. Even in those less affluent school 
districts which have managed to obtain computer equipment, there appears 
to be a significant difference in the quality of those computers, the 
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software thty can afford, the training their teachers are provided, and 
the uses to which this equipment is put. 

This disparity manifests itself In the manner In which students are 
exposed to computers. The present evidence shows that children In 
economically deprived areas frequently utilize computers, when 
available, only In a drill-and-practlce mode — something akin to 
electronic flash cards — while those rtudents 1n more affluent 
communities tend to be exposed to cwiputers In a wider diversity of 
approaches -- programming, simulation, development of higher level 
skills. 

Taken together, these circumstances widen the gaps between our 
people gaps of affluence, geognphy, gender, and opportunity. The 
question of equity of access to school computers Is a microcosm of a 
such larger issue: the necessity to provide access and equity to quality 
educational experiences for all of our nation's children. We simply 
cannot allow technology to exacerbate this problem. Rather. It must be € 
used as a direct and positive force to help overcome 1t. 

This is neither merely a local problem nor Just a stats 
responsibility. If we are to succeed, 1t will take the concerted efforts 
of all of us — teachers and other educators, parents, students, 
admlnist-ators, public officials, business and labor — and at all 
levels of govematent. But one thing Is certain. We will not be succesful 
unless there is a national commitment, national leadership, and national 
resources. 

The question before this Subcoamlttee is how best to structure a 
federal role which will bring the possibilities created by the computer 
to the classrooms of America. 
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The Federal Role: Three Approaches 

Mr. Chairman, the National Education Association firmly believes 
that the federal government has a clear and substantial responsibility 
In nelping schools geet the needs created by ad -anting technology and 
limited local and state resources. Indeed, the NEA-supported American 
Defense Education Act — which has been reported by tre House Comal ttee 
and Education and Labor as H.R. 5609 — grew out of a recognition of 
this need: to revitalize local curriculum, to train and retrain 
teachers, and to provide resources at t*e local level so that our 
schools can better meet the challenges of this decade and beyond. 

At the same time, we understand and support the call for 
additional, more targeted initiatives to bring technology — 
particularly microcomputers and educational courseware — directly and 
immediately Into the classroom. It appears to us that there are only 
three basic approaches to federal support for such an endeavor. These 
are 1) to provide assistance to states and local school districts for 
the direct purchase of this equipment and software; 2) to stimulate the 
donation of such equipment by private industry and individuals; or 35 to 
promote cooperative arrangements by which schools utilize equipment 
which is (and remains) 1n the possession of private industry. 

„ar preference is clear. The National Education Association 
believes that the most appropriate and beneficial approach is the 
provision of direct federal grants to local school districts for 
plarning, curriculum development, teacher training, and acquisition of 
computer hardware and software. This approach would allow for a 
sufficiently comprehensive and productive national program — a program 
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which would place resources, purchase options, And educational 
declslon-oaking sorely In the hands of the schools themselves. 
The Computer Literacy Act of 1984 

This Subcommittee now has before It legislation which could help 
accomplish tMs: the Computer literacy Act of 1984 (H.R. 3750), As 
reported by the House Coswlttee on Education and Labor, this bill 
addresses four critical areas relating to computers and the schools — 
the adequate distribution of and equal access to computer technology; 
the planning and informational needs of local school districts; teacher 
training and retraining; and the development of quality educational 
software. 

Title I of H.R. 3750 authorizes a voluntary program for local 
school districts whicn file a computer hardware computer procurement 
program with the state education agency and thereby receive grants for 
the purchase of computers and related equipment. These grants would be 
distributed evenly throughout the school districts of the country so 
that every student would have access to this technology, with priority 
within each district going to those schools with greatest need. Further, 
1t establishes a cap of one computer per 30 students. 

Title I! establishes a program of teacher training institutes — 
modeled after the training Institutes created by the landmark National 
Defense Education Act — to be conducted under the auspices of the 
National Science Foundation through grants and contracts to 
postsecondary institutions, state education agencies, nonprofit 
professional science or engineering organizations, science museums, and 
regional science education centers. These Institutes would provide 
opportunities for advanced study 1n ordar for teachers to enhance their 
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abilities, qualifications, and Instructional r Jmds 1n new 
technologies. There is to be special consideration by the national 
Science Foundation, moreover , to proposals for Institutes for 
Individuals serving or preparing to serve 1n eletaentary and secondary 
schools erolUng substantial meters of culturally, economically, 
socially, or educationally handicapped youth or 1n programs for children 
of limited English language proficiency. 

Title III — Incorporating provisions from H.R. 1134, a bill 
introduced by Representative Thomas J. Downey of New tork to create 
National Centers for Personal Computers 1n Education, which REA has 
supported 1n the past — provides for the evaluation of existing 
computer hardware and software by the Rational Science Foundation and 
the Rational Institute of Education; for the dlsseslnatlon of 
Information 1n regard to these evaluations; and for the development of 
model computer educational courseware. We prefer this approach over that 
1n H.R. 4628 for enhancing the development of educational software. 

While we have some concerns over those provisions of N.R. 3750 
which relate to the participation of private schools, we believe that 
the Computer Literacy Act with its direct grants to local schools, 
Its acknowledgement of the need for equity as well as excellence, Its 
focus on teacher training ami retraining, and Its concern for the 
quality of the technology available - 1s a well -reasoned and reasonable 
a pproach to the question of how the federal government can assist 1n 
bringing high technology Into the classroom. We urge thi s Subcommittee 
to report it favorably. 
The Second Approach: Incentives to Donate 

OuHng the 97th Congress, legislation utilizing a different 
approach to gain more computers for our country's schools passed the 
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U.S. House cf Representatives (as H.R. 5573). If enacted, this measure 
wuld have encouraged the donation of computers and other technological 
equipment to primary and secondary schools by literal izing the 
charitable deduction allowable to a corporation for asking $ UC h 
contributions. As you will recall, the Inspiration for th« s bill was a 
proposal by the Apple Computer Company of Cupertino, California, to 
provide, free of charge, one computer to every elementary, middle, and 
secondary school in the country In return for more favorable tax 
treatment if such donations. This legislation has been reintroduced In 
the 98th Congr, jS as H.R. 701. the Computer Contribution Act. and other 
legislation utilizing this approach in varying forms Is currently 
pending In both Houses of Congress (Including such Mils as H.R. 91, 
H.R. 2417. S. 1194. and S. 1195). 

We recognize that this Committee lacks jurisdiction over such 
legislation. However, in light of the visibility the donation approach 
has gained, the possibility that It could be an Issue in the current 
conference committee deliberations on the ta,i package, and the 
implications of passage of such -,n approach or, the legislation we are 
discussing today, I believe I woi Id be remiss if I didn't present -- at 
least for the record - the National Education Association's position on 
tax incentives for computer contributions. 

As you are aware, several concerns have been raised in regard to 
the donation approach in the past including: (l) it would leave the 
selection of computer equipment (or software If included) with the donor 
rather than with the educational institution; (?) u would be virtually 
Impossible and perhaps inappropriate to attempt to develop a 
comprehensive federal program within the confines of the Internal 
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Revenue Cod*; (3) it could entangle • new fodere 1 bureaucracy (the 
Internal Revenue Service end the Department of the Treasury) fn 
education matters; (4) 1t Is a form of backdoor flnandno; and (5) 1t 
could well set precedents for other — unacceptable types of 
educational tax credits or deductions such as those for tuition. 

The National Education Association has considered these arguments 
most carefully and while ire continue to prefer the direct purchase 
approach, we recognize the reality of the support such tax treatment 
legislation has gained 1n the Congress- Moreover, we can see 
circumstances under which such donation legislation could be helpful In 
a limited way but only If It 1s constructed and Implemented In such a 
manner as to assure a beneficial and appropriate educational use In a 
classroom environment. 

To gain NEA support* any such tax treatment legislation would have 
to meet several tests. First, primary utilization of the donated 
computer would have to be 1n the direct education of students. Second, 
there would have to be proper assurances of geographic and economic 
diversity 1n the donation pattern of these co^uters. Third, the 
donation most be treated Identically to a direct purchase of the same 
squlpment — that 1s, all the same guarantees and warranties must apply, 
che same manuals and ancillary materials provided, the same service 
agreements honored. Fourth, 1t 1s essential that tne donor provide 
sufficient training with each donated computer at no charge to the 
school or operator to assure that classroom users have access to the 
knowledge and operating tools necessary to utilize this equipment in the 
education of elementary and secondary school children. And fifth, such a 
program must also mandate the provision of sufficient operational and 




3J0A !!AVA YSOO T238 

117 



114 



educational software so that these computers can function 1n § 
meaningful wuwr. Me believe that H.R. 2417, the Center Contribution 
and Teacher Training Act, cones closest to meeting time standards. 

Furthermore, should the Congress pass Jonat1<m-typ* legislation, It 
would not eliminate the need for the type of comprehensive approach 
established under the Computer Literacy Act although It Is clear that 
the 30 pupil r«t1o would cone Into play wore quickly. 
The Third Approach: Cooperative Arrangements 

In addition to tax Incentives and federal grants as a nears to help 
wove technological equipment Into the classroom, there remains ft final 
- albeit less satisfactory — approach: the Increased use of 
cooperative arrangements. Under this last option, private Industry would 
make Its equipment available to educational Institutions either at the 
worksite or, if possible, at school during non-work hours. The federal 
government could stimulate such cooperation through either tax or 
non-tax Incentives. While such an approach has received wore popular 
discussion and, In fact, has been beneficial 1n a few Instances 
(particularly at the community college level), It simply does not 
provide the kind of broad solution to the problem that Is required. 
Limited by the availability of eoulpront. by distances between school 
and workpl ace, and by time constraints on students, teachers, and 
private In dustry, It simply Is not an effective means to Increase the 
use of computers among school children. 
The National Educational Software Act 

Finally, Hr, Chairman, I would like to take just a moment to 
comment on a related piece of legislation pending before this 
Subcommittee: H.g. 4&8. This legislation would establish a National 
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Educational Software Corporation to promote the development end 
distribution of high Quality, Interact!*, and educationally useful 
cotputtr software. 

fcich of the focus en Ute technological needs of our schools has 
concentrated cm the availability of coaster hardware. But without 
meaningful and appropriate software, no m«*er of computers will enhance 
the education of our children. A computer without software 1s Hie a 
motion picture projector lacking film or a book with pages blank. As 
fclph Tyler reminds us, the computer Is metaphorically a printing press, 
fet the Invention of printing has not prevented the publication of bad 
books. 

The lacl of high quality software has been a major frustration for 
teachers ever since the microcomputer first started appearing 1n 
classrooms. Some of this problem was created simply by the lag between 
the sophistication of programming and the rapidly Improving 
technological capacity of the hardware. Part was due to economic 
Interests. Manufacturers tended to view schools as a small portion of 
the total potential computer markec. Fines — many of which were just 
being established — were extremely cautious about investing the 
necessary resources 1n educational software development 1n light of what 
they saw as a very modest educational market. But that situation Is 
rapidly changing. As the number of computers 1n the schools has 
Increased, so too has the availability of courseware. The marketplace 
seems to be working. Moreover, some of the companies manufacturing this 
software are now among the most financially successful corporations 1n 
America. The need no longer appears to be that of providing venture 
capital to software developers, 1$ would be authorized under H.R. 4628. 
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Ratter, 1t 1s to accelerate the present competitive trrod by allowing 
market conditions to work by Improving purchasing power of schools to 
buy these programs. The NEA believes that 1) providing weans for loca l 
school districts to evaluate that software which Is available and 2) 
providing resources to local schools districts to allow thea to purchase 
whatever software best meets their needs Is a preferable approach to 
that authorized by the national Educational Software Act. 
Conclusion 

Mr. Chairman, the computer has the potential of being an important 
and powerful educational tool: in academic subjects, word processing, 
data analysis, planning, Individualized instruction. It 1s also a 
pervasive influence and presence in American life, with profound 
Implications for our economy, our security, indeed, the fabric of our 
society. Our nation's schools can and must play a role In utilizing 
this technology and in preparing our people to face the demands of the 
years ahead. We are confident that the Congress will fashion a 
meaningful program of assistance to help our schools and coraaunltles 
meet the challenges and opportunities of the future. We look forward to 
working with you in that endeavor. 

Thank you. 
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Linda Terr-Whelen is Director of Government Relations 
for the National Education Association, the 1.7 million member - 
Ship oror filiation of public achool personnel, she joined the 
NEA staff in July 1980 as Special Assist*** to the Executive 



Government Relations duties in December, 1980. She la charged 
with advancing the NEA's federal legislative agenda as adopted 
by the Representative Assembly of NEA including collective 
bargaining rights for public employees. Increasing federal 
funding for public education programs , opposing tuition tax 
credits, and a number of other Issues of professional and 
personal concern to teachers. This lobby effort takes place 
in Washington and through Congressional Contact Teams in each 
Congressional District. Under her supervision NEA also maintains 
ongoing contacts with Administration agencies which operate 
various federal programs. 

Prior to joining the kea staff, Tarr-Whelan was a Deputy 
Assl stunt to President Ca /ter in the white House office «f women's 
Concerns, where she coordinated the Administration's efforts on 
behalf of ERA and women's Issues. From 1977^79 she was Administra- 
tive Director of the New York State Department of Labor. From 
1969-77 s».e worked for the American Federation of state, County, 
and Municipal Employees as Director of Program Devdcpnent. and 
aa ar. lr.tt»rnat;onal L'r,icr, £rea Director. 

A native of Springfield, I 'itsachusetts. Ta^r-Khelen 
holds RN and BSS degrees from Johns Hopkins University and 
an MS from the University of Maryland. She has published 
articles and served as a consultant to the ford Foundation and 
Cornell University on women in the later force. She has been 
a member of the faculty of the University of Maryland and Cornell 
University. 
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Mr. Minkta. Thank you v ry, very much. Miss Tarr- W^an. Let 
me at this point— if I could recess for just a /eiy ttme to 
Sake a phonTcaU I have got to make. It would probably be just 2 
to 3 minutes. I will be right back. 

(SrlSiNvr a. If the subcommittee would reconvene. I appreciate 

^.^ub^Xyour testimony you raise the problems of the lack 
cfWgh Quality educational software, .Do you feel that private in- 
dus^prWdi an adequate level of sophlstotior? in their educa- 
tional software product and if not^nat^ the best way to i up- 
ffrade the quality of educational software? Is that thnmgh direct 
™Vproviding venture capital or is there some other approach 
that might be utilised? ^ . _ . , „ u MO 

Dr. Tkuby. C^aunly the software u up^°5«f/ J*£» * J"* 
but the hardware tasfill for advanced for the kind of software that 
we bope^get in tm future. Butwe belteve ^through stouJa£ 
ing venture capitalism, that would probably be the best approach 
iTdevelopingtSe best software, 

cerned about a semi, quasi-governmental ^^J^g 1 "*^^ 
work really, developing curriculum by a panel which is appointed 
the ftSdeXre&ess of who that President might happen to 

^Mr. Minkta. Miss Tarr-Whelan, do I ^ ei f^^ r t ^J^ 
has created something called the Educational C(>mputor Service, 
which does evaliiationof software programs? I am wonder^tfyou 
could describe this program and does the evaluation and dissemma- 
ti^Jn iesponSbiUties outlined in H.R. 3750 and 4628 duplicate this 

^\arr-Whblan. I will be happy to, Mr. Chairman.^^ 

The Educational Computer Service is a joint venture between the 
NEA, the National Foundation for }«>V^ot^E^^a^ 
a private firm, Cordatum, with l^^f*" fa 2fH^^i5S; {JS 
joint effort evolved because of the need 

came to us and noted that it was very Difficult for themto San- 
ity software for educational purposes; that in many «ses&ey had 
to, as classroom teachers, iWvid^^ f review ^ numb^ of 
pieces of software to see If they had classroomj^g, and there 
were no areas that were helping them make those kinds of dea- 
cons, so Sat we have a number* classroom teachers who are par- 
ticipating in evaluating software. . . . 

^nen*we first bega£ thtoin 1980, there ^.^^^ 
terested in educational software. In fact, a problem was that^« 
wasno software being submitted to the Educational Computer 
S£iSe° fofevXtiZW is no longer th^^We^^g^ 
vast number of firms in the educational software area, we nave 
Sad to^nSyse why that is. We believe that part of it ^s to do 
with tife mmSer ofcomputers now coming mtotiieschook^ that 
there is a market or one which the firms can see in the future. 

no SlIBrHtCSn^SHttJtSffir legislation and what we are 
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doing. In fact, I think there is room for everybody in this whole 
area. We are trying to take out responsibility as a professional as- 
sociation / union to provide some information to our members at 
their request, but there is certainly plenty of room for other kinds 
of supported software operations. 

Mr. Mineta. Dr. Truby, relative to this program that West Vir- 
ginia is developing, as I understand it, it is to be installed during 
the school year 1985-86. I was wondering if you could describe 
what is contemplated there and, since you did describe it earlier, 
but is that experience of your network something that is generali- 
zable to other States, and how do you plan on disseminating infor- 
mation on the West Virginia effort? 

t)r. Truby. You have to remember that West Virginia is perhaps 
more centralized than most other States in its administration of 
schools. We perhaps have less local control than you would have in 
California. So we developed a computerized — a computer system 
with a curriculum laboratory in a place called Cedar Lakes, which 
is right outside of Charleston, and that netw *k goes out to the 
schools and the schools are connected with each other, and they 
are connected to the laboratory. This is different from the comput- 
ers that are placed in the hands of the kids. This is a network pri- 
marily for teachers and so let me give you then a specific example 
of how it works. 

First of all, you have to understand that when I talk about pro- 
gram equity, we have done more than list courses. In California 
you say everyone has to take English in the 11th grade, but you 
list the graduation requirements, and the State stops there. In 
West Virginia we have developed with teachers and pilot tested 
what we call learning objectives, learning outcomes, so we have 
maybe 10 to 20 learning objectives for a sixth grade science class, 
and those learning objectives are being used throughout the State. 

So, for example, a teacher in the system, when the system is 
fully in place, for a learning objective for sixth grade science, 
maybe it will punch a button and get 100 teaching objectives. The 
teacher doesn t have to use them. They could throw them away 
and write their own. Teachers could feed their own learning objec- 
tives into that system. A teacher could push a button and say, 
"What are the resources available?" The menu would say, "Re- 
source materials printed or visual." So we see this computer net- 
work as primarily being designed by and for teachers to enhance 
the curriculum. It is controversial, because it appears to be a State 
taking over the curriculum in a sense. We think that it will actual* 
iy cause more local decisionmaking because it gives you more deci- 
sions. 

If vou look at many, many teaching objectives for a given course, 
you have more choices, and so it is— I guess it is a very complex 
system, .but that is the best example I could give of how it will be 
used, we hope, by teachers throughout the system. It is already 
being used to. some extent in our vocational programs, in our voca- 
tional centers across the State. 

Mr. Mineta. In your resource data bank, does that include what 
would be considered Federal sources as well or is this mostly just 
West Virginia? 
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Dr. Truby. It ia mostly developed with State dollars. We have 
had a lot of support for the system from the State legislature, and 
from the Governor. 

Mr. MiNKTA. What about the objectives as tar as sources of what 
is m the data bank? 

Dr. Truby. The sources, again we have— I don't think this would 
have worked had we not involved the classroom teachers from the 
beginning, and they are extensively involved; but first of all. the 
course objectives are developed with the teachers, and then they 
are pilot tested by teachers. Then we have, in the pilot test process, 
we begin to look for resource materials for each of those course ob- 
jectives. And we look for those things that are plugged in then to 
the computer network, which will be available to the users. In this 
case the users are the teachers, not the children. So it is separate 
and apart from the instructional, the computers that are used di- 
rectly for instruction with the kids. 

. Mr. Minbta. In your testimony you emphasise the need for mas- 
sive training and retraining programs for administrators as well as 
teachers. Does H.R. 3750 address the teacher training needs, and if 
no i w lS at do J™ 1 suggest is necessary to meet those needs? 

. D*; Tkuby. Well, I think it does, perhaps not fully, but it is a be- 
ginning. And it would allow— of course, we think the money should 
be channel through the States. That the States and the districts 
within each State have various—are at various levels as it relates 
to training personnel. We think the States could be very helpful in 
providing equity in respect to that But it is a beginning. And obvi- 
ously it is not going to take care of all the training needs. There is 
not enough money in the proposal to do that But we don't suggest 
that the Federal Government should take over or should provide 
all of the training money. That is a shared responsibility between 
the State, local, and Federal Government 

Mr. MtprETA. Bliss Tarr-Whelan, there is some evidence that 
some computers are not well used because they are not main- 
temea. Should computer maintenance be a stipulation in order for 
the local agencies to purchase hardware through this Federal pro- 
gram? 

Ms. Tabb-Whelan. We have dealt with that issue in those pieces - 
of legislation which are tax donations. We are concerned that 
school districts which are not able to purchase computers at this 
tune, even if they were given the equipment by some method, 
mignt not be able to maintain them. In our standards for tax dona- 
tions, we haw said that that is a very important factor. We have 
nrt addressed it in terms of 8760, but it would enhance this par- 
ncularpiece of legislation to be concerned with that issue. 

Dr. Truby. On that point when we were bidding for the comput- 
er network, the bids were dealing with millions©? dollars and one 
of the stipulations for our bid was that we have people in our voca- 
tional schools trained to maintain computers. It was pretty hard to 
getthe companies to do that by the way. Part of our bid included 
IBM training program so that some of the employees of the system 
in our vocational programs would be able to service the computers 
and that is working fairly well for us. 

Mr. Mineta. Thank you. 

Mr. Bateman. " 
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Mr. Batkman. Thank you, Mr. Chairman, 
♦u vl? 1 1^ Peeved here at the committee this morning is 
that the software problem may be as significant or even more diffi- 
cuft mthe here and now than the hardware problem. 

Dr. Tbuby. Oh, yes. 

Mr. Batsman. If that is the case, do you feel that we are divert- 
1118 ,T m< V °L **** 'owwros and capabilities into hardware that 
would be betterput into the software? 

Dr. Tbuby. Well, we think that the software is a more critical 
problem and perhaps more money ought to be channeled into re- 
search for software. But we would like to see some of the ongoing 
efforts that have already been described for you supported rather 
than developing another kind of entity to develop software. 

Mr Batkman. Well, again, in terms of the software problem, I 
haven t heard any reference made to where our schools of educa- 
tion are in this and whether or not it should not be one of their 

JKS^nJ?? *° nI / to .fa* 1 * 1 "* ^ capability of our teachers 
through institutes for existing teachers as well as for those who are 
m the process of becoming trained as teachers, whether they 
should not be given greater emphasis to, in being more effective in 
preparing teachers for the utilization of computerized educational 
k^i^ 8 ' No - 1; and ' No - 2» * this the level where one would 
expect the most intense effort at developing sound software pro- 
grams? 

I guess generally I am addressing the question; What is the re- 
sponsibility of our schools of education both in the training of 
teachers as well as the development of software? 

Dr. Tbuby. I think that I have very little confidence in our col- 
leges of education with respect to developing software. I think they 
can be helpful in training teachers to use software and in working 
with administrators so that they are more comfortable with the 
software r ' * the 00116868 of education can develop 

Ms. Tarb-Whelan. I would like to speak to both issues, your first 
question as well as your second. I do think that software is a major 
problem, but the financial difficulty of school districts in purchas- 
ing equipment is really severe. You heard a great deal of evident 
this morning about the question of chapter 2 and whether school 
districts were utilizing their resources for computers or not The 
poorer school districts are not utilizing their resources from chap- 
ter Z for computers because they desperately need it for other pro- 
grams which were cut out in previous pulling together of this block 
grant, which was 29 original programs; that chapter 2 block grant 
program is now at the Secretary's request for this year still below 
what those 29 programs were in 1980, not counting inflation or 
anything else, so that when you talk about what school districts 
have computers, you are not talking about an equitable situation. 
You are talking about those who have resources bought first, and 
those who have r brents who have organized bake sales, which is 
true in many suburban communities for example, they also have 
computers. But central city schools and poorer rural schools have 
not had that kind of equipment. 

So while I think that the software problem is, in fact, a difficult 
one, I would hate to leave the impression that it was more difficult 
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than the question of how to get equipment because the financial 
difficulties of many of the school districts is equity severe. 

With regard to the software question and who develops it and 
who has responsibility, as a professional organization we really see 
that there is shared responsibility. And we see many, many class- 
room teachers involved with software firms now in ^develop- 
ment of materials. I don't think it was a wholly owned responsibil- 
ity of anyone that this continued professional development and de- 
velopment of materials and curriculum is, in met, a responsibility 
of practicing teachers as well as institutions of teacher education. 
This is one of the reasons that we have developed an education 
computer service and are working in this area ourselves along with 
professionals from universities, not just in teacher education, but 
with subnet matter expertise and why we are interested in sup- 
porting the National Science Foundation to do some of the work 
that is outlined in this bill where there are subject matter experts 
as well as experts in pedagogical concerns. 

Mr. Batsman. It seems to me that our schools of education— I 
don't know where they are, how effective they are generally or 
which ones are best or which ones per form most poorly, but it 
would seem to me that just as a matter of the function in our edu- 
cational system nationwide, schools of education ought to be at the 
very forefront of all that we are talking about, up to and including, 
if there is a problem with the development of software programs 
adaptable to the utilization of computerized techniques in the class- 
room, where better, where more logically should it be coming from? 

Is this a rational reaction on my part or am I totally misconceiv- 
ing what I would think the role of the schools of education should 

Ms. Tarh-Whklan. I think you are taking them down a path 
where they haven't been. If you take a look at textbooks as a para- 
legal, audio-visual materials or other types of tools in the class- 
room. While the schools of education have participated primarily 
in *he utilization of materials in the same way as Dr. Truby just 
mentioned, I don't believe that they have been taking a leading 
role in the development That has primarily been in the private 
sector, so we are dealing largely with marketplace influences in 
this whole question because that is where the textbooks have been 
written or certainly published, where the audio-visual materials 
and so forth have been made. So I think you are trking them in a 
new direction to expect the schools of teacher education to do that 
I believe you have a witness later today who might be interested in 
dealing with that issue. 

Mr. Bateman. Let me pass on to another area. The question of 
equity has been raised very frequently, and of course, it is an issue 
which is always with us, has always been with us. 

Is th ere something, however, in this area of computer hardware, 
software, and more effective utilization of computerized techniques 
that makes the equity argument more egregious than it is in all 
the other educational programs, activities, and funding questions 
that relate to equal opportunity for our young people and equitable 
allocation of resources? Is there something here that is different in 
nature? f 
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Dr. Truby. I wouldn't say it is different from textbooks. We con- 
sider it just as unequal for one school to have a textbook for every 
other student, whereas the other school may have two textbooks 
per student We would consider that just as unequal as the situa- 
tion that exists with computers. But because computers are coming 
in and the first people with the money are going out and buying 
them, of course, I think you have a more unequitable situation just 
because computers are newer and the ones that are buying them 
have them and the ones that can't, don't 

Ms. Tarr-Whblan. If we look at the future and where the chil- 
dren that are in school now are going to be in 12 or K years, it is 
quite clear that those who have had some ability to work with com- 
puters are going to be in a different place, so we geometrically add 
to the inequities unless we pay some real attention to this as far as 
the future is concerned. 

Mr. Bateman. In terms of the bill and how it would address the 
equity situation and funding formulas and what have you, looking 
at page 6, Miss Tarr-Whelan, of your statement there is a sen- 
tence: 

These grants would be distributed evenly throughout the school districts of the 
country so that every student would have access to this technology with priority 
within each district going to those schools with greatest need. 

Greatest need? Greatest need for what? Greatest need in terms 
of a system having less computers per capita for the students en- 
rolled? 

Ms. Tarr-Whblan. I believe that is the way the bill is drawn. 
Mr. Bateman. Isn't there a danger in that? I can foresee a school 
superintendent with greater expertise in grantsmanship saying: 

frf'y. even though we have relatively more resources if we choose not to use 
them for computers, we will just file a grant and get those computers, even though 
we are much better off than another school system that can't get computers except 
by these grants. 

And end up with aggravation of an equity problem that the bill 
would produce rather than assuage." 

Ms. Tarr-Whblan. I understand your point. We are concerned in 
seeingHhat every child in school has an opportunity to learn with a 
computer which gets very difficult trying to figure out a formula to 
do that. 

One of the things we liked about this one is that those school dis- 
tricts that have schools with computers would be at the end of the 
line. This committee in markup may want to deal with other ways 
to work a formula, and we would be pleased to work with the com- 
mittee to see if there are more equitable ways to deal with the 
question that you raised. 

Mr. Bateman. This member of the committee is making the as- 
sumption at this point that we are going forward to marking up a 
bill and that the bill on its merits is one which best addresses the 
problem that is there. I would very much like to have input from 
the educational association and any others as to if we are going to 
do this. If the taxpayers of America are going to be asked to con- 
tribute the resources to make available this enhancement of the in- 
dividual program, for heavens sakes, what is the best way to reach 
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the equity factor and to see that it goes where it is most needed, 
not where it is least needed. 

Dr. Truby. Mr. Chairman, of course we think that the best way 
to deal with equity is to distribute the money to the States and 
hold the States accountable for implementing programs that assure 
equity. 

Now, 1 understand that some of the people will tell you working 
with the State bureaucracies is just as much of a problem as work- 
ing with the Federal bureaucracies. But we do have such vast dif- 
ferences in our respective States. 

Frankly, it is Just crazy for the Federal Government to try to 
work with 16,000 school districts. It is an administrative night- 
mare, and it just will not work. 

Mr. Batsman. I am inclined to that view myself. But let me say 
there is this measure of concern that comes into my mind. And, of 
course, this is not the forum, and we don't have the time to pursue 
it. 

But you have indicated that in West Virginia, the State has rela- 
tively larger control over the educational system than is true of 
most States. Yet, you also earlier made the statement that in West 
Virginia, where you have this large State central control over the 
system, your courts have held that the way education is supported 
within the State of West Virginia is unconstitutional. 

That gives me some problem. 

Dr. Truby. That was ironic in the sense that our disparity be- 
tween the richest and the poorest districts was one-third of the dis- 
parity between Texas and California. I believe it was 1.9 percent — 
some students were having 130 percent more money spent on them 
than others. 

In some States you will find 200, 300 and 400 percent But our 
court just said even that was not acceptable. And put us under 
court order to change it 

Mr. Batsman. I want to make clear I am not pointing any fin- 
gers at West Virginia. I am using situations of that kind as a part 
ot the problem that we have to wrestle with. 

The last area of questions that I have is as to the software and 
the development of software programs for presenting a curriculum 
as a part of the learning experience in the classroom. 

Does not this get you into the area of great sensitivity and con- 
cern historically of: Should the Federal Government, should the 
Congress, should the U.S. Department of Education have control 
over or substantial input into the formulation of the curricula, and 
what is being taught in America's classrooms? 

Do you see any problems lurking there? 

Dr. Truby. I see problems with it 

Ms. Tabr-Whelan. We prefer the approach really that is in title 
HI of 3750, which involves participation in evaluation and a shar- 
ing of models and dissemination of ideas, down to the classroom 
level of successful models. We are, however, concerned and have 
spent some time with Mr. Gore that he sees a larger problem in 
the development of capital than we had seen initially, or that we 
were seeing more recently, to be accurate. 

And I am not sure how to meld that My concern is that we have 
good educational software and that there is software that is avail- 



ERIC 




125 



able that can be used in classrooms, not just discussed at meetjpgs, 
but used with teachers and students. 

I am really not an expert on the question of venture capital. He 
does indeed feel that is a significant problem at this stage. 

We do prefer the approach in title HI. 

Mr. Batsman. Thank you. 

His ik you, Mr. Chairman. 

Mr. MiNgTA. Thank you very much, Mr. Bateman. 

Dr. Truby and Dr. Tair-Whelan, thank you very, very much for 
your testimony and help in enlightening the Subcommittee. 

At this point, the subcommittee will stand in recess until 1:00 
p.m. when Chairman Walgren will be back to chair the Subcommit- 
tee. The subcommittee stands in recess. 



Mr. Walgren [presiding]. Let us convene. I appreciate your pa- 
tience over the recess. 

Mr. Walgren. We have six more witnesses to go. So the same 
admonitions, that your full statement will appear as you submit it 
in writing Li the record, to be worked with by the committee, along 
with your verbal testimony, on which I hope you will focus as di- 
rectly as you can on the points that you feel are singularly impor- 
tant. 

The third panel will be made up of Sue Talley, the Education 
Program Development Manager of Apple Computer; Paul Horwitz 
from Bolt, Beranek and Newman, Inc., and Harry McQuillen, who 
is with CBS Educational and Professional Publishing, along with 
Lois Rice, who is from Control Data Corp., who is not with us, but 
we hope will join us. 

Let's start out in that order. Let me ask you to summarize and 
outline your testimony. 

STATEMENT OF SUE TALLEY, EDUCATION PROGRAM 
DEVELOPMENT MANAGER, APPLE COMPUTER CORP. 

Ms. Talley. Thank you, Mr. Chairman. I am very pleased to 
have this opportunity to testify on behalf of Apple Computer with 
regard to H.R. 4628 and H.R. 3750. 

Apple Computer, as you know, is the pioneer of personal comput- 
ing in education and the leading supplier of computers to this 
market. In its short history, Apple has helped define the role of 
personal computers in education, has educated people to the poten- 
tial of them machines, and has developed computer systems in 
direct response to educators' needs. 

Since its incorporation in 1977, Apple's own commitment to edu- 
cation has led :.j the implementation of programs that have had 
direct impact on the educational community— from the chartering 
of the Apple Education Foundation, to establishing software pub- 
lishing relationship with major publishing companies, to the dona- 
tion of nearly 10,000 computers in California schools. 

Apple is dedicated to keeping abreast of the needs of the educa- 
tion market in this emerging computer-oriented society. We also 
strew the importance of preparing students and educators alike for 
a technological future. 
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A* .Steven p - JoD8 » chairman of Apple Computer would have told 
you if he could have presented this testimony, "To maintain Amer- 
ica s technological leadership, we must begin training students at 
all grade levels in today's computer technology. If we do not, we 
risk producing a generation of Americans who will be both non- 
competitive and nonliterate in the information society that is now 
evolving." 

With this background about the history of our corporate involve- 
ment with the uses of computers in education, Apple would like to 
make the following comments about the bills before this commit- 
tee. 

Apple Computer, as well as most of the leading suppliers of com- 
puter hardware to education, has always encouraged the develop- 
ment of hgh quality courseware by publishers and producers out- 
side of our corporation, many of whom have been active school pub- 
lishers for years. As mentioned earlier, we have signed develop- 
ment agreements with hundreds of these companies. 

These agreements mean that the developer is given access to in- 
formation about developing software for our hardware which best 
makes use of the special features of the Apple machines. Often this 
information is given to developers before the hardware is an- 
nounced, in order to close the gap between the emergence of new 
hardware technologies and software using these technologies. 

Because of their background in producing and distributing mate- 
rials to meet curricular objectives in many subject areas, these 
companies are closer to understanding the needs of the teacher of a 
particular curriculum. Therefore, it is erroneous to assume that 
hardware manufacturers are controlling the rights to education 
ware in 8uch a ^ 88 to prevent that software from being con- 
ve jfjfd to run on another hardware manufacturer s computer. 

The publishers producing the best selling software make every 
effort to make the materials available for all hardware currently 
owned by schools in significant numbers; that is, Bank Street 
Writer and Logo. 

Further, by freely sharing information with these developers 
about the architecture of our hardware, we have encouraged the 
development of more high quality education courseware. At the 

S resent we actively share this information with over a thousand 
evelopers, many of whom produce education courseware. 
As a result, there are over 2,000 educational courseware pack- 
ages available for Apple computers, and 9 out of 10 of the top sell- 
ingeducation packages run on Apples. 

The quality and quantity of education courseware has improved 
tremendously in the last year. There are significant trends to show 
that the use of computers is shifting to include not only improved 
drill and practice courseware, but also simulations and productivity 
tools. 

In fact, a recent survey of leading education software publishers, 
conducted by UNC Resources, shows that 67 percent of the re- 
spondents favored a tutorial format, 55 percent simulations, 41 per- 
cent game formats, and 41 percent drill and practice materials. 

The emphasis, increasingly, is on higher level thinking skills. As 
the education market becomes more sophisticated in its courseware 
requirements, and we reach the appropriate point in the learning 
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curve for the education courseware producers, we have the poten- 
tial for seeing an explosion in the availability of materials for use 
with computers in the schools. 

Finally, we urge caution in establishing criteria for the evalua- 
tion and/ or selection of education computer courseware. As the in- 
troduction of the Macintosh in January has shown, our technologi- 
cal expectations can be changed overnight by the ever-expanding 
potential offered by new hardware. 

New education software, we believe, will expose educators to an 
ease of use never before possible without such technologies as the 
mouse, pull-down menus, and windowing. With the introduction of 
the lie, Apple has again shown that technology can be significantly 
unproved while Ma i n t a i nin g relative compabiSty. 

The graphics capabilities and portability of this new machine 
offer options to education software developers that never existed 
before. To establish rigid criteria, in an era of dynamic technologi- 
cal change in the hardware which is economically viable for educa- 
tion, would be a mistake. 

There does continue to be a need to eacourage development of 
courseware for low-incidence educational settings. Courseware for a 
person suffering from a rare disability is certainly needed but 
rarely profitable, for example. Bilingual courseware for school sys- 
tems like the Houston independent school district, where 26 differ- 
ent languages are spoken in the homes of their students, is costly 
to develop and difficult to target to a very specific audience. 

Courseware development in these areas does need to be encour- 
aged by the infusion of Federal funds. These thoughts should be 
weighed in your consideration of H.R. 4268. 

With regard to Hit 8750, Apple has always attempted to estab- 
lish programs to encourage and enable educators to acquire hard- 
ware, train teachers, and disseminate information about reviews of 
hardware and software. The Kids Can't Wait Program in California 
and the existing Education Purchase Program reflect Apple's com- 
mitment to making hardware accessible for education. 

Through the grants offered by the Apple Education Foundation, 
we encouraged the initial development of education courseware. 
Now the focus of the foundation grants is on larger projects involv- 
ing curriculum development and teacher training which exemplify 
the potential of the microcomputer to enhance learning. 

Through Apple Education News, a quarterly newsletter free to 
educators, end publications like the Personal Guide to Computers 
in Education, published by Apple, we have attempted to keep edu- 
cators informed about new advances in hardware and software, as 
well as innovative methods of implementing computers in educa- 
tion. However, we clearly recognize that these attonpts barely 
scratch the surface in meeting all the needs of educators. There- 
fore, we support H.R. 8750's attempts to meet these needs. 

The current estimate is that bythe fall of 1984, over 600,000 
computers will be in U.S. schools. While this number increases sig- 
nificantly each year, the ratio of students to computers, on the av- 
erage, is still far below levels which could be expected to show a 
significant effect on student learning. 
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By the fall of 1983, according U> a market data retrieval study, 86 
percent of all schools had microcomputers. The ratio of computers 
to students in those schools using microcomputers is 1 to 92.3. 

If I include the schools that did not, the current ratio is 1 to 123. 
Obviously this figure is much greater than the ratio of 1 to 30 pro- 
posed in the bill before us today. 

The best estimates of the hardware manufacturers would show it 
will also take us a fair amount of time f«r the schools with the re- 
sources they currently have today to reach that 1 to 30 ratio. 

It was mentioned earlier that it would take 4 million computers 
for us to reach the half hour a day per student At the estimate of 
1 to 30, that is about 10 minutes per day per student to give you 
some feel. 

It is our belief that the education system will continue to need 
funding support from many different sources for several years, 
until this ratio reaches acceptable levels. Therefore, we support 
both the Stark bill and the Wirth/Downey bill as ways of address- 
ing different portions of the acquisition problem. 

Mr. Stark has asked us to inform you that he is advising his com- 
mittee members of a chinge to his bill which would limit the distri- 
bution of the computers to eligible chapter I rtchools. 

We feel this addresses the equity issue that has been raised so 
many times today. There will also be some other changes made in 
that bill. 

One of the significant ones is that hardware manufacturers will 
be limited to donating a maximum of 50,000 units of any particular 
piece of hardware, software or peripherals. It was our experience in 
California, through the Kids Can't Wait Program, that despite the 
fact there were no particular controls when hardware could be do- 
nated, that schools— that the program was very successful, there 
was little abu?«* by hardware manufacturers in terms of dumping 
obsolete equipment. 

Apple donated nearly 10,000 computers— 9,751, some number like 
that 

The fair retail market value of those computers was $20 million. 
The cost to the State of California in tax revenues was $4 million, 
and the cost to Apple was $1 million. 

Because this bill, H.R. 3750, addresses the general need of educa- 
tion, we see the two bills as being complementary. 

I would also like to address Mr. Bateman's questions about the 
definition of computer hardware contained in this bill, and con- 
tained, : n fact in almost all the bills which interestingly enough as 
far as we can tell probably originally came from the Stark bill. 

In terms of screens and VDTs, I think it is important to point 
out that the trend in the computer industry today is to put intelli- 
gence or memory in each of the stations that students or adminis- 
trators or, in the case of businesses, that managers or others are 
using, and that the definition itself with a minimum of 16K, we 
feel, is probably fairly effective in making sure that we are follow- 
ing the current trends. 

I would also like to point out we feel there is probably a chicken- 
and-egg phenomenon that is very difficult to address. Last year, I 
spent a fair amount of time working in Minnesota as an employee 
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of a consortium in Minnesota, following legislation there that has 
been referred to several times today. 

It was different from any of the bills presented here, because the 
emphasis was on software development and development of model 
sites for showing how computers could be used. 

Interestingly, the educators reacted in the State to that by 
saying it is great that you will provide us with software and train- 
ing and model sites, but we don't have enough money to buy 
enough hardware to be able to effectively use those tools that you 
are giving 'is. 

So there ib some kind of relationship that needs to be established 
between amount of hardware, the necessary teacher training, and 
the necessary amount of software that go hand-in-hand in making 
for effective use of computers in the schools. 

We see teacher training as perhaps the most urgent need. Steve 
Jobs has called computers M wheels for minds." Computers are tools 
which can amplify students' and teachers' own inherent intellectu- 
al capabilities in ways which have not been possible with any prior 
technology. 

As a hardware manufacturer, we feel responsible for creating 
machines which make operating the computer a much easier proc- 
ess and for creating materials to teach all users these fundamental 
operating steps. 

However, as a hardware manufacturer, we do not want to dictate 
the curriculum to be used with computers in school. While we con- 
tinue to show educators the potential of the computer in education, 
we feel that teacher training should be done by agencies more fa- 
miliar with education and teachers than computer companies. 

These agencies include local school districts, school district con- 
sortia, and other local education agencies as well as the agencies 
currently listed in the bill. Without this funding for teacher train- 
ing, computers may never reach their potential for creating change 
in the education system. 

Over the last several years, the definition of computer literacy 
has been heavily debated among educators. Apple representatives 
have been told by educators from Alaska to Florida that the intro- 
duction of Macintosh revolutionized their personal views of com- 
puter literacy. In some States, however, computer literacy is being 
narrowly denned by State legislatures as computer programming; 

Because Apple computers can be used in nearly all grade levels 
and subject areas, we are fearful that the title of the biil, Computer 
Literacy Act of 1984, will be construed to limit the application for 
which the computers acquired with these funds may be used. A 
more general title such as Computer Education Act will help to 
ensure that computers will be viewed by educators as integral to 
many aspects of the education process. 

With the help and vision of the members of this committee and 

aMMffi^ferri - hope * ~* our 

Thank you. 

[The prepared statement and biographical sketch of Ms. Talley 
follow:] 
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Thank you, Mr. chairman, and Committee mim ti ira. X an vary plfttMd to bavm this 
opportunity to testify on behalf of Apple Computer with regard to H.g. 4628 and 
U.K. J730. 



Apple Computer, mm you know, is the pioneer of personal computing In education 
•Hi the loading supplier of computmra to this market. In itm ehort history, 
Apple hem helped define thm rolo of personal computers la •doom t ion, hu 
educated poop la to too pot ant lid of tfaaaa aecfclnee, and hmm developed computer 
systems la direct roapoaaa to educmsore' needs. 

since ita incorporation la 1977, Apple's own commitment to e duc e t i o n baa lad to 
the implementation of progrema that have had direct impact on thm education*! 
community — - from the chartering of the apple education foundation* to 
establishing eoftmaro publishing rolationahipa with eejor publishing companlcm, 
to the donation of nearly 10,00$ computers in California schools* 

Apple Is dedicated to heaping abreast of the needs of the education emrket in 
this emerging computer~orlcated society- am also e trees the importance of 
preparing students and educators alike for a technological future* As Stamen 9« 
Jobs, chairman of Apple computer would hams told you if ha could haws presented 
this testimony, "To maintain America 1 e technological leadership, ma must ' 
begin training atudemta at all grade la vela in today's oempmtar technology. 
If wo do not, am risk producing a generation of Americans mho will he both 
noncompetitive and non-U terete in the information society that is now 
evolving." 

With this background about the hlatory of our corporate involvement with the 
ueaa of computers la education, Apple would like to make the following comments 
about the bills before this committee. 

Apple Compute"', aa well as aomt of the landing suppliaxm of computer hardware 
to education, haa always encouraged the dsvalopment of high quality courseware 
by pub 11 eh* is and producers outside of our corporation, many of whom have been 
active school puMl shore cor years. As awjntloned earlier, we have signed 
development ■greamsnma with hundreds of theme companies. These egreeme*te moan 
that the developer la given access to information about eavmloplog software for 
our hardware which boat momma use of the special features of the Apple 
machines. Often this Information ia given to developers before the hardware is 
an noun ced, in order to close thm gap between the emergence of now hardware 
technologies and software using these technologies . Bec o m e s of their background 
In produoJ ng and distributing ma to rials to mast our rlcular objective* in many 
subject area*, these companiaa are c lower to undira tending the needs of the 
teacher of a particular curriculum. Therefore, It ia erroneous to assume that 
hardware mannfaeturora arm controlling the rights to education software in such 
a way as to prevent that software from being converted to son on another 
hardware Manufacturer's computer. The publishers producing the bast soiling 
software make emery effort to make the materials available for all hardware 
currently owned by schools in significant numbers ( e.g. tank Street Writer and 
Logo. ) 

Further, by freely sharing information vita those developers about the 
architecture of our hardware, we have encouraged the develop m e nt of more high 
quality education courseware. At the present we actively share this Information 
with over a thousand developers, many of whom) produce education courseware. 
As a reeult, there are over 2000 educational courseware packages available for 
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ratio of studants to co«putsrs, on the ■versus, It still far below levels which 
could 04 expected to show a significant offset on student learning. By the fall 
of 1981, according to a Market Data Retrieval study, 86* of all schools had 
sdcroconputors. The ratio of computers to students in thoaa schools using 
microcomputer* ia 1 to 92*3. Obviously, this figure la ouch greater than the 
ratio of 1 to 30 proposed in the hill before as today. 

It la our belief that the education system will continue to need funding 
support (rem many different sources for several years, until this ratio reaches 
acceptable levels. Therefore, we support both the Stark bill and the 
Mirth/Downey bill as ways of addressing different portions of the acquisition 
problem* Nr» Stark hae asked ue to inform you that he le advising his 
committee members of a change to his bill which would limit the distribution of 
the computers to eligible Chapter Z schools. Because this bill, B.R. 3750, 
addressee the general needs of education, wt ass the bills as complementary. 

Teacher training la perhaps the most urgent need we see* Steve Jobs has called 
computers "wheele for minds." Computers are tools which can amplify studente* 
and teachers * own Inherent Intellectual capabilities in ways which have not 
been possible with any prior technology* As e hardware manufacturer we feel 
responsible for creating machines which make operating the computer e much 
eeeler process end for creating materials to teach ell users these fundamental 
operating stepe. However, ee a hardware manufacturer we do sot imnt to dictate 
the curriculum to be used with computers in school, while we ~w*tlnue to enow 
educators the potential of the computer in educe t ion, we feel that teacher 
training should be done by agencies more familiar with education and teachers 
then computer companies. These agencies include local school districts, school 
district consortia, and other local education agencies as wall as the agencies 
currently ileted in the bill, without tble funding for teacher training, 
compute re nay never reach their potential for creating change in the education 
system- 
Over tha Last several years, the definition of "computer literacy" hae been 
heavily debated among educators. Apple rsprss e ntatives have been told by 
educators from Alaska to Florida that the introduction of Macintosh 
revolutionised their personal views of computer literacy. In some states* 
however, computer literacy Is being narrowly defined by a tat a legislatures as 
computsr programming. Because Apple computers cen be used la nearly all grade 
levels and subject areas, we are fearful that the title of the bill/ Computer 
Literacy act of 1984, will be construed to limit the application for which the 
computers acquired with these funds may be used. A mors general title such es 
Computsr .Education act will help to ensure that computers will be viewed by 
educators as Integral to many ae pacts of the education process- 

ws believe that people have a greater capacity for intellectual and social 

development then le ordinarily realised, and that computer-based tools can open 

doors into higher leva la of functioning for our children and studs tits. 

Computers cen, if used appropriately and with the right software, enhance 

learning m any area. Microcomputers can be used to help students structure 

info met ion, ldees and relationships which are critical to understanding the 

important ideas in language, history, mathematics, science, art, and nuslc. 

Apple will continue to strive for excellence in creating computers that are » 

appropriate for education. With the help and vision of the members of this- 

committee, end <te dies ted educators around the country, we hope to reach our 

vlaion of computers as "wheels for the mind** 
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Mr. Walgren. Thank you very much. 
Dr. Horwitz. 

STATEMENT OF DR. PAUL HORWITZ, BOLT. BERANEK & NEWMAN, 

INC. 

Dr. HoBwrrz. Thank you. My name is Paul Horwit*. I work at 
Bolt, Beranek & Newman, Inc., which is, among other things, a 
software R&D firm located in Cambridge, MA. 

I am going to do what every other witness has done in the last 
several hours— dispense with my written testimony, and speak to 
you extemporaneously, and attempt to highlight the important 
ooints of my written testimony. 

Hopefully, what I say will gain in spontaneity what it may lose 
in literateness. 

I have been very gratified at the fact that Bolt, Beranek and 
Newman have been mentioned either directly or indirectly three 
different times in this testimony. We are developers of the LOGO 
language, contrary to public opinion. 

I have to correct the record here. It was not developed under Na- 
tional Science Foundation funds. It was developed under Office of 
Naval Research funds. Further development took place under NSF, 
however. 

We also have been cited as developers of the QUILL program, 
which was recently sponsored by the Department of Education, and 
has been extraordinarily successful in revolutionizing the way kids 
are learning to write in the schools at every grade level from 
fourth grade through high school. 

I am going to make one point that may not be agreed— may not 
be universally agreed with by the people in this room. I think, first 
of all, we can all agree we probably share in this room a sentiment 
that those magic little boxes here have some potential for educa- 
tion, that somehow teaching can be improved with those little 
boxes. 

I am not certain how many people would agree with what I am 
about to say, but I believe very strongly that we don't yet know 
how to teach with those little boxes. Or certainly we don't know 
very much about how to teach with them. 

1 think that is crucial to understand in approaching these two 
bills. I want to talk a little bit more about that, and then I will 
dive down into specifics of the bills that I like and don't like. 

We are very much at the beginning of a revolution here. We 
have said that many times, but I think we ought to stop and think 
a little bit about what that really means. 

In my written testimony, I make the analogy with books, and I 
talk about it as though we were now trying to discuss moveable 
type has recently been invented, and we are trying to discuss what 
is going to happen with books in the schools. 

We are very much at that stage with computers. Much of what 
we have attempted to do with computers is to replicate what we 
already know. 

We put on computers books. We have automated books. We have 
automated the blackboard. We have automated the film strip. We 
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have film strips now which will give you a simulation of the Milli- 
aen oil drop experiment on a computer, rather than film strip 

1 submit to you that none of those are probably going tote the 
final step m thi* svolution. I submit to you furSer that it is not 
thepeople are stupid that they do these^Xnor the feet that 
there hasn't been enough money, I believe. 

It m the fact that it takes time. It takes time and research, both 

UiS!? I Sif r 80161106 ^ ? ««nitive psychology, and a lot of other 
tjungs, before one can begin to grasp what the potential really is of 
that magic technology. J 

„ Jtef- 8Up E! rt L has to 001116 f 11001 «»« Federal Government I do 
not believe that market forces are sufficient to ensure the appropri- 
ate amount of mk capital, if you will, to do the very ca^ re* 
search that needs to be done before we can really figure out what 
is to be done with the computer in the dassioonT 
piLif r natMmal p ™L rity ' and it is something which I believe the 
O?™ ^SZF^jTi* role to play in furthering. 

n £'TL ^ n™ <"<* I approach these two bffls? Well, I ap- 
proached them with great anticipation. I am sorry to tell you I 
cennot support them wholeheartedly. However, I do support them 

Ljt's start with H.R. 8760. It addresses some very important 
neeis. The need for equity m the schools is cenninly one which no 
one :n this room would argue against, and I think it addresses it, in 
some vays admirably. w 

I believe, however/title I is seriously flawed in dealing only with 
hardware acquisition. That goes back to the bustoasiof thinking 
that the computer is all it takes. That if I put the little box in the 
classroom, magic is going to happen and kids are going to learn 

I can imagine people in 1450 saying "what we needisa bookm 
every classroom', without regard toWhat that book says. 

What the book says in this instance is the software, and it is 
more than just software. It is the software and it is the activities 
ttiat go around that computer, it is the changes that computer 
makes in the classroom that really make the difference 

bo I have called that, those activities, curriculum in my testimo- 
*Lf5fL am now u sorr y 1 d \ d > because I get the impression that 
SSLuJ^k??^ wrong impression. That may convey the im- 
pression that I am talking about content 

I am really not I am talking about activities surrounding the 
computer, hardware and software, that make it work, and that 
every kid""* " y0U have °ne in a classroom or four, or one for 

The activities are quite different in those different situations. 
I don t believe that a bill which addresses only one part of that 
tripartite need— software, activities, and hardware-HMuTreaUy suc- 

Turning to titles i II and III, I am going to say something which is 
going to sound self-serving here, but so be it I bVUevethe word 
nonprofit m those titles is misplaced. I don't believe that it serves 
an important public purpose to exclude from consideration under 

SeSttA^ me ra ' the * "no* 
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It was mentioned earlier that the Macintosh has a mouse and 
pull-down menus and windows and the like. That was developed at 
Xerox PARC for educational purposes. 

Xerox PARC is a profit-making institution. You have excluded 
them in this bill. I don't believe that serves an identifiable public 
purpose. 

Also, in title III you have a paragraph which biases the bill, I 
believe, in favor of federally-owned institutions, particular institu- 
tions mentioned, but the paragraph is not exclusive — NIE regional 
laboratories. 

I don't believe that that langage has any part in a bill of this 
kind. I believe it is degrading to the institutions to feel that they 
need to be protected by special statute against competition, and I 
believe that you get the best work by funding the best research re* 
gardless of where it may come from. 

Turning now to H.R. 46JS, the Gore bill. I am afraid I have to 
come down on the conclusion that that bill addresses the wrong 
problem. I have said earlier that I don't believe that the admitted 
lack of quality in much of the current educational software, not all 
by any means, is primarily a lack of venture capital. 

I believe it is primarily a lack of expertise. I believe we are not 
yet mature enough collectively to have figured out all the clever 
things that can be done with computers in the classroom. 

I don't believe throwing money at it in that particular way is the 
right approach to speed things up. 

Furthermore, I am not certain that I understand how a national 
software corporation, along the lines envisaged in the bill, would 
differ markedly from existing institutions, both public and private. 
It would be in bet ween. 

i know the parallel very well with the MTDC mentioned by Rep- 
resentative Gore. I come from Massachusetts and was involved in 
the early stages of that legislation. 

But I am not certain that the software problem is the right one 
for that kind of approach. So I really do not support passage of that 
bill. 

Thank you very much. 

[The statement and biographical sketch of Dr. Horwitz follow:) 
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•ioud pjvrmne mv „a*r »* P»„, Horw.tz and I en involved in 
re*e«r«h and the drugu and development of educational softwere 
• t Bolt In-ranek and Ne.man inc ,n C^br.dge Massachusetts I 
would like to thank the Chairmen and .enter, of the Subcommittee 
'or giv.ng tt e ih,» opportunity to testify „n H R 3750 and H R 
40 

Id the »n(ere«t of tine I am going to g,v e you • brief 
»unm*rv nf mv »,r»i on these two bill, after Ulch I w,l| lr y to 
descr.be t„ t you the reasoning and judgments which base led to 
those v«e* s Iith respect to M R 3750 the Computer Literacy 
Act 1 believe 

•> That th* i*n*uaee in Se< i ions eoi< 8 > and 302<b> is 
unduiv rrMr.C,,,. particularly ,„ excluding profit 
* fr °* Mrllc.pnt.M ia the progress 

M^lbi -ould have the effect of excluding a major part 
«>f th- Nation « expertise in educational uses of 
<«mputer techn«U r v including the institutions 
responsible for tfce development of the LOCO and 
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Smat I Talk computer language* 

o Thst Title I should be broadened 19 include provnton 
for the purchase of software far use by the recipient 
schools The exclusion of software ta likely to have 
catastrophic effects Paradoxically . it will denigrate 
the value of aoftwara IB the eves of school officials, 
while Baking available to then computing eqvipeKttt 
which devoid of software and even isore importantly 
devoid of OsXJCJXttJLMi- wi 1 1 prove essentially useless 
Such a shortsighted policy is likely to result in a 
collective 'Moss of faith" in the velne of computers to 
education It will also encourage an tncreass in 
software piracy — • problen which is alreadv very 
venous 

o Some of the language in Section 302 i a l aa well as in 
the accompanying coast 1 1 ee report has the effect of 
producing a strong bias in favor of certain Federal tv 
owned research mat i tut ions Such a bi as is 

di scr inmatorv and counter-productive and should be 
e I ininated 

a Final lv | quest ton the value of a bill directed at 
learning students t-nd teachers how to us_e computers 
rather than how to lfiajm with then I she! I return to 
this theBe below 



With respett to H R 4636. The National Educational Software 
Ail I applaud its motives, but have some reservations about it. 

as we 1 i 



o ! believe that H R 4626 is attempting to solve the 
wrong p*voblen To the best of my knowledge, there is no 
hard evidence for a failure of the venture capital 
market as the cause of am perceived inadequacy in 
educational computer software Until and unless 
convincing evidence if adduced for such a failure, 
government action on the scale envisaged would seem at 
best premature 

<> r.ven if one could show that operative market forces were 
in*uffnient to produce a desirable level of venture 
funding thr proposed solution would not rank high among 
sv choice?. It i » tv now mrans a foregone conclusion 

t tint a governments! entitv such as the proposed National 
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Educational Software Corporation will succeed in a 
producing high-quality product whore other public and 
private sector institution! nave failed 

Having gotten all that off av chest let a* now begin at the 
beginning and introduce nvself and av employer Let a* alto 
hasten to add that I aia not here representing Bolt Baranek and 
N«wman m anv official capacity The views expressed are 

entirely av own and no attmpt has been made to put a BBN 
steap' on thra Nonetheless av virvi clrnrlv reflect ay 

background and since this is tntiaateJv tied up «nb av job an 
introduction to BBN is definitely m order 

Bolt Beranek and Ns*aan Inc is a $100 alt lion o veer 
company whose activities apan the range froa architectural 
acoustics consulting to designing and building coaputer networks 
We are perhaps best known to the outside world as the developers 
of the ARPANET. o pioneering coaputer network developed in the 
late I960 s We also are credited with the first public 

demonstration of a 1 i »e- shar i ng coaputer ivstrn It is 

interesting m the present context to note that the first 
published raaearch using this svstea was a psychological 
experiment involved with learning theory {This aav well have 
teen the first psychological experiment ever performed that waa 
foapietely tontrofled t>v a computer i BBN also pioneered the 
application of artificial intelligence techniques to coaputer- 
assisted mtt ruct iol creating tvstems capable of engaging a 
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student in Ktinitjgfui disccurse foraing Mdtli of the student s 
stat* of knowledge and offering helpful advice and guidance 

Perhaps the sost influent let product of BBS educational 
technology has been the design and i mp I cbcdI a t i on of the LOGO 
coaputer language a sophisticated vet easy to learn language 
designed to introduce children to concepts of programing and 
■ore general problem solving skills Although auch of the later 
wor* with LOCO took plare at MIT under the direction of Sevaoor 
Paper t (whose influential book Minds t or a p has aade LOCO a 
household word in e due at ion at circle? t the initial d'tien and 
laplenentat ion of the language was done at Bo) t Beranek and 
Sewaan in 1«66 under the sponsorship of the Office of Naval 
Research 

Ke*ear<.h and development in educational technology at BBS 
ha* grown jinir those early yrars Todav the Educational 

Research Croup nuabers well o*er a dozen Ph D level researchers 
from a varietv nf disciplines including cognitive psychology 
coaputer science and physics 

I avsrlf am a phVsictst with experience 11 teaching and 
rest-at i h both in universities and industry In 1975 I was 
awarded o fonsrr^ionul Fellowship bv the- Aaericah Physical 
Society and spent a verv pleasant vesr in the off we of Senator 
F.dward Krnnedv wording on 8 nufssOf r of Federal Hesearch and 
l»eve i upBrnt po li < v initiatives Following this I spent several 
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*ear« at Ml T * Crater for Policy Al t erntt i v*» . gtudvittg and 
writing about tecbao logical innovation and the effect 0 f Federal 
government policies on it 1 havr been at Bolt Be re nek and 

New*** for eUout 5 vear* and av prmarv interest i« m the design 
and drvrinpcarul of c ojiput r r - beied ivstens f or representing and 
teaching fumie and siatbeaiat tcs 

tttlU^ ni _yv t r_ YXEs ' 

Aftrr reading carffullv the two bills that trr the subject 
•»f todev s neartnp I was mrpnsfd that 1 wsi not more favorablv 
.apresAed bv thrw fraftkiv I had expected to like then store 
than, ufi §ober reflection, 1 did I hsvr tried to anslvje ihr 
reason fur *y une*p r cted discontent and i tbtnfc i can tuttannzr 
it in thi* »av Eeth bill it serres to ait has grasped onlv a 
port of thr ov f roJ I profclea In ncti cake it it an inportant 
f ,tar 1 t « I'* >i*re but too narrow «• focus on a part way well 
impede efforts e d>sl with the rest H R 3750 by concent rs t i n& 
on <o«putrr lilerarv and H R 4t>28 bv concentrating on the 
funding mechanis&s for educat tonal software, nave each lost sight 
of a truiia! fact S£ ttfiiL_i fcOflV YtJJi auUl ftkfllll is u^e. 
spammers i.y leach That is wnv there is so little good software 
out thtrr not just bf »usr thr profit ssotive is insufficient 
but r>*<titisr wr don t vet Know uow to produce good »oft*sre That 
i wnv tebthrr training iv su hard -not because tt I* so ftsrd to 
learn bow ti ruu a tunputrr but because it jt hard to learn huw 
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io leach wtth our TNI if wbVww don t ju«t need hardware tu 
the irbook-wt need software And. **em more toper tint , w* n **d 
wutritttluB *> need computer-based atOlTLliXi that work in a 
f Itiiroon 

A lujiflriLfti tale 

Let me trv to illustrate tbj* point be an analngr Vjth a 
rrtem amount of poetir license aod apologies to (hr norr 
fttstor nal I r -Minded among trou lei u* go beck id the vegr KM) 
Gutenberg invented sotsblf ivpe abtful a deraae *)id I'balf ago emd 
the invent ion i> beginning to be disseminated throughout Europe 
»r are met to discuss the implications for educ a t i on 4 r r Mrl r new 
tei hnojogv There are vanoui school g of thought 

• ob)# ler J for e*a*p|e that book* arc a passing fad that 
it make* very little difference if books become cheap, because no 
one knows how to reed end even |f they did. verv little ensls 
1 net i* wnrth reeding The yent iment is turned up by the 

oft hrerd statement hook* arr here t odav and likely to be gone 
tomorrow 

Others equ»J Iv vot i (rrouilv takf the opposite view Not 
•niv ar* t»uofc\ si read* ncr« todav but «i I I be her* in ever 

irirrestinr rmmnrrs tomorrow not to mention ne«l week Our 
<hi idrfit %av? this group. are ■ going to grew up in a book 
fttfr l'n,e*« we do something right n<«w thrv won t be able (a get 
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jobi in the bigh-tseh, booker iddso world of tomorrow * 

"Litsracy" courses spring op «H Q r tr tbs plica "A book m 
tvnry classroom" it tb« cry Than iom of tbt sort fersighted 
■ducatort ooai to realise that tbt major obstacle to introducing 
boots into tbf schools it tbt scarcity of appropriate "software" 
They rati I iff that tt it sot snough to reproduce too classical 
works of the Latin and Greek authors that here been so etudiously 
copied and maiotaiosd by legions of monks What is nssdsd is 
brand now books books that tsach children bow to rsad. books 
that tsach about books 

Tba thought that book- can be ussd to teach other things- 
Latin. Graak. perhaps even practical arts like falconry, or 
eJcbsny — comes a btt later Eventually, the society as t whole 
iaarns to accept books wholeheartedly into the curriculum and 
wakes up to discover that the old Socretic tradition of oral. 
one-on~one education iff gone for aver 

Our tins machine shifts again It is JMC In the wake of 
Sputnik. America is turning to a new and exciting technology to 
improve the education of its chi Idrsn Television holds the 
answer to the Notions s sducstional needs Video equipment of 
all kinds is rushsd to the schools, ussd briefly and stored away 
Much of that equipment exists todsv still in ita original 
packing crates 






147 



The asemple it clear If the education*! computer it not to 
gc the routf of televn ion. lotctntog it going to hove to be done 
to lent) us how to use it wisely and well 

The Federal tele 

An obvious question cotfi up at this point Assuming, for 
the safer of argument that there is general agreement that the 
' oBpulrr has s vast and largely untapped. potential for 
t earning whv can t the market place be counted on to produce the 
appropriate combination* of hardware and software in response to 
an evident and growing demand"* The question is not s simple one 
and the answer to it is not simple either <J used to maKe nv 
living debs t ins this kind of question' I It ail boils down, 
though to the point made lbove if we already knew what to do 
wilh t uipuUrs ip the classroom I believe the role of the 
federal government might writ be relegated to dealing with other 
import, .nt issues such as those addressed in Titles 1 and 2 of 
H R 37V) But the fact is that we do not have all the answers 
and the only mechanism available to us in this circumstance is 
Federal support for the necessary research, early prototyping and 
large ►< air evaluation whether the FeJeraJ government need be 
dtre. tiv involved in the uctuel production of finished product is 
one of i noir endless debates that ultimately rest on value 
: udgnein s An I have indicated above 1 strongly believe based 
on considerable studv arc thought that the such a role is best 
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left to the private set fur 
Kc i QBmcll dat io n* 

One of the things I learned in my little stmt in tbr Senate 
was never t« leave a >»o w.thout a "bottom line* | believe the 
same rule appi let here I have tried to tell you what J don t 
lilt about the two bills before us. I have tried to tell vou why 
..nd tu c .vr vou enough information about my background and 
reason,,,* process? for van to form vour own judgment as to how 
n»Hl. «tt*,ition tu give to mv remeri.s Here then are av 

♦ ri ommeiiutt » on* for H R 



<*et rid of the offending word nonprofit* in Sections 
.'OH a i and 3U2<ai No reasonable public poller goal is 
furthered bv excluding a major portion of the private 
sector expertise that would otherwise be available to be 
tapped bv and WSF In manv cases there is *erv 

Mttle re* I difference between prof it -making and 
nun profit institution* e* c ept that one pavs taxes and 
uhs Mo<Kholder>. the other does not If the concern in 
^<tio» 30Zt*l is to avoid the displacement of private 
fund: language can easilv be inserted requiring that 
the government share w*th the participating private 
sertor institution whatever rovalties or other 
remuneration mav accrue from the promotion and sale of 
the educations! producttei produced This ts what was 
done *ith LOGO and £eva*r Street, to n*ae two well known 
example* BB* and The Network, tp fact, have recently 

concluded n verv successful project funded bv the 

< finer for Libraries an a Education improvement of the 
t*ep*r tsi»nt <>f ^duration which has resulted in a 

< o*,puter -based writing tnoi called QUILL . that hft* hern 
iicenrcd to D C* Heath for marketing distribution and 
S8lt Tbr rovoltv stream is shared among the 
participants under a mutual Iv tatisfartorv arrangement 
find rvfrvbodv wins -most especial iv the growing group of 
•nthufiaktic teachers and students who are using the 
v of t war i 
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o Dot, t alio* at* «i! tile Till* I none? for Hardware It 
would be better by tmr to make fewer coopaters 
available, or Mkr then available over a longer period 
of tin*, bat Mkt then uaftUU by apportioning son* of 
the funds for the acquisition of appropriate software 
sod supporting curriculum Material 

a Finally, m Section 3Q2<a>. elioia.tr paragraph II It 
servei do u.eful public purpose and ■ imply perpetaates 
an outmoded and discriminator? policy that rasulta in a 
watering down of the national research effort If the 
rationale it to economise there are better ways to 
accomplish this goal than to codify mto law a beilt-in 
bias <n favor of existing Federal institutions amply 
because tbev rsiut The implication of paragraph m) 
«n fact is mat tne HIE regional laboratories, among 
others mat be incapable of competing successful!? for 
Title 1 funding and thus must be "protected* bv special 
statute This implication is degrading to the 
mst itut.ons involved and rum clearlv counter to the 
explicit polirv of both NIE and NSF to fund onlv the 
best research on a freely competitive asis 

With respect to H R 4*628 •■ I have stated I believe that 
this bill addresses the wrong problem by proposing the wrong 
eolation in its present state of development educational 

software needs new nonev Irs* than it needs new ideas, and it is 
questionable whether the proposed necbamsn is anv more capable 
of prndu( the latter than those already in place I do not 
support passage of H H 4628 
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Mr. Walossn. Thank you very much. We appreciate that testi- 
mony. 

Mrs. Rice. 

STATEMENT OF LOIS BICE, SENIOR VICE PRESIDENT, 
GOVERNMENT AFFAIRS, CONTROL DATA CORP. 

Mrs. Rick. Thank yon, Mr. Chairman. I want to thank yon for 
inviting me. And second, I wish to ask permission to provide you 
with some more formal testimony as part of the record, since I was 
asked only yesterday to testify. 

I don't even have any formal written comments, 

Mr. Walorkn. Anything you submit along that line will be made 
part of the record. 

Mrs. Rick. Thank you. I would like first to make some very gen* 
oral comments on both bills, and then move to some specific com- 
ments on each of them. 

First, I would like to say that both bills recognise and underscore 
the power and the potential of technology in the bwimitiff process, 
and I applaud them for that And one bill or another addresses 
critical problems in the use of computers in schools. 

I do underscore, as so many others have before me, that there is 
in many ways a dearth of quality courseware or software available 
on many, many microcomputers in the schools. 

I think that the general issue of inequity, which I want to ap- 
plaud Mr. Wirth for addressing, is perhaps the most persistent 
problem in our country, not simply in education, but in other 
arenas as well. 

And the gaps that exist between richer schools and poorer 
schools in the use of computers is just simply exacerbating the in- 
equities that persist between rich and poor and black and white. 

M^ny have cited the statistics on the Distribution or the dispari- 
ties in computers by types of school systems, or big city schools and 
suburban schools. You heard earlier 80 percent of the schools na- 
tionwide seem to have some kind of computer with more of them at 
the secondary level than the elementary level. 

If you look at the State of Alabama, with more than 40 percent 
minority students, the State of Louisiana, the State of Mississippi, 
Alabama schools, only 9 percent of them have computers. Thirteen 
percent in Mississippi. Twelve percent in Louisiana 

I think that that rather dramatically addresses some of these 
problems. 

I think tine thing that more than anything else brought me to 
Control Data, as someone who has spent most of her life in educa- 
tion and trying to work for social justice and equal opportunity is 
when I saw the students in an innercity high school in Baltimore 
i * u - A LI , " J * " * * " " truants, or the po- 
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— really the power of the co^&pdterT^nd this is some- 
how the environment, the interactions, I think, Dr. Horwitz was 
talking about. Somehow it is private with them. 

They were not ostracised any longer by their peers or teachers. 
Suddenly, they were turned on to learning. And I think these gaps 
\ 



154 



151 

that exist in the availability of technology between rich and poor 
schools, it is really the poor schools that need them the most 

It is not just a matter of equalizing. I think there should be an 
attempt here to put those terminals and those computers in those 
rf^J™? 5 *® nave proven they can do the most good. And third, 
I think that the critical issue that this legislation does address is 
the need for teacher training. 

Congressman Wirth underscored the problems of the sixties this 
morning. I am old enough and grey enough to have been working 
in this town m the sixties. 

I want to underscore they put that equipment in the schools, and 
it was locked up in closets and teachers ran away from it because 
they were not trained. Here I might add this is an area, despite all 
of the testimony you heard from NSF, the Department of Educa- 
tion this morning— it is the teacher training element in their ac- 
tivities with technology that seems to be missing 

!t Is barely funded and supported at all. 

I might just move quickly to a couple of thoughts on each of the 
two bills. One of the major fadings of Mr. GoreVbiU, ER 4628, is 
that the vast majority of educationally oriented computer soft- 
ware now available is of less than adequate q uality /' 

I am delighted that he said the vast majority and not all, because 
I think that there has been very little iindersteneUng— although it 
was mentioned earlier in this hearing—of the large, targe extent to 
which Control Data, initially with the help from the National Sci- 
ence Foundationand the University of Illinois, has spent 20 years 
developing PLATO computer based education. 

We have a long-term strategy with a great many things, and this 
V^oP?* 8 ^/^ 11 *** ,on «Bst It was only in the final quarter of 
1983 that PLATO turned a profit. 

™ S ?^ kf* 8tuck with 1 wouM ti** to just mention two uses of 
PLATO where I think it has been extremely useful. But I would 
like to just go back to a point Mr. Horwitz made as well. 

When I mentioned PLATO was a combined effort between the 
University of Illinois, the National Science Foundation and Control 
Data, I want to underscore that we have developed this courseware 
over these many, many years through a series of pa**nerships. 

And I don t think this legislation does enough t iag the vari- 
ous interested parties together. I am not asking for direct support 
for Control Data. But I do think that we should, as the math-sci- 
ence bill did earlier in the House, foster partnerships to address 
some of these critical needs. 

We have had relationships with 140 universities, hundreds of 
courseware developers, secondary schools, Government foundations, 
large and small companies and individuals. And through these co- 
operative efforts we have developed over 8,000 hours ofhigh qual- 
ity courseware. 

As I said earlier, we have spent nearly a billion dollars on tins, 
and 20 years of effort. In fact, I think in many ways that Control 
Data s PLATO software is, in fact, a software corporation pretty 
much of a kind that Mr. Gore himself was envisioning. 

And PLATO, indeed, could well be a standard for other software 
developers. 
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PLATO began with a specifically designed terminal linked to a 
large central computer. But PLATO offerings are now also avail- 
able on our own microcomputer, CD-I 10, and our Vikings. And we, 
unlike a lot of other companies, are adapting PLATO courseware 
to other microcomputers, such as Texas Instruments, Atari, the 
IBM PC, Zenith, and to some extent the Apple. 

So it is unlike what Secretary Fell said, at Control Data, in the 
committee's report from the House Education and Labor Commit- 
tee. He stated "there is an understandable desire on the part of 
corporate executives and others after they spend money on soft- 
ware to sort of see that it is exclusively available for their brand of 
computer." 

We are developing software over and over again for tine use on 
other people's equipment. I'll mention just two PLATO programs. 

Our program of basic skills that begins with the first to fourth 
grade and continues through high school equivalency. The curricu- 
lum requires a minimum amount of instruction involvement. 

Hence, it involves schools and colleges in an economic and effec- 
tive means for students to gain competency in basic skills. By that 
1 mean the skills required to begin to master more advanced math 
and science programs as well as other curricula. 

The second program that is currently underway is something 
called the PLATO Lower Division Engineering Curriculum. This, 
too, is a partnership. The consortium, initially started with Control 
Data working with the engineering schools of the University of 
Minnesota Nebraska, Delaware, Arizona, California State and 
Florida State. 

We are now working with 110 other schools that offer engineer- 
ing curriculum. We are developing a freshman— complete lower di- 
vision freshman and sophomore curriculum in engineering and 
math and science and computer literacy and other programs. That 
lower division engineering program, is now being used increasingly 
at the secondary level, particularly in areas where there are short- 
ages of math and science teachers. 

So my first point is that I don't think that we need absolutely to 
rediscover the wheel, that there is a great deal that is currently 
going on. 

Second, I think in terms of the Gore bill I would like to touch on 
an effort that is a little bit vexing and troubling to me, and I am 
not sure it was intended. There is in the first title the foundation 
or the corporation that would develop, and I quote, "criteria for the 
selection of high quality software." 

I do tend to agree with some others before me that that does 
move possibly close to some of the first amendment questions and 
questions in the general provisions of the education act, moving to 
what should be taught. 

I recognize, however, there is nothing in that legislation that 
says that this would be imposed on schools or schools would have 
to take it. But I think I would tend to, if I were the committee, to 
consider amending that language, if you are marking up that bill, 
and to establish a process more like in the Wirth bill for evaluating 
existing software and courseware rather than selecting it. 



ERIC 




153 



And I think that part of that process would be some of the things 
that we do at Control Data in terms of production testing. Held or 
beta testing well before anything goes out to a school system. 

I also have another problem with the Gore bill where I think 
there is an undue emphasis on initial capital needs. It seems to 
suggest that these are new companies rather than some that are 
very much ongoing, new efforts at courseware development such as 
companies like us or in cooperation with universities. 

Universities are cooperating on the development of PLATO. I 
would hate to see— I don't think it was intended—that these are 
new efforts only rather than the infusion of funds to do some ongo- 
ing efforts, also that are inadequately funded at the present time. 

On Mr. Wirth's bill, I want to underscore again that I do applaud 
his recognizing these grave disparities between rich and poor dis- 
tricts. I wish he would go further not to simply equalize but to ad- 
dress the crying needs in inner cities and poorer schools. 

Second, I agree with Mr. Horwitz, there is probably a little too 
much emphasis in the Wirth bill on the purchase of hardware and 
not enough on software. I don't agree with my colleague from 
Apple that the definition of computer hardware in the Wirth bill is 
adequate. I think that once one puts into legislation what is at the 
lowest end of the line, and that is what this is, that you encourage 
schools to buy at the lowest end of the line. That is part of the 
problem now. There are a lot of rather inexpensive computer ter- 
minals to which we will not be able to adapt some of the sophisti- 
cated courseware we want to develop. 

The legislation doesn't mandate that they buy at the low end of 
the line. It says "at least have this capability." As the language 
now reads, it would eliminate the Macintosh, the IBM PC, the 
Zenith— not eliminate them— schools could go beyond and buy 
those things, but it seems by that very low level definition to en- 
courage a minimal kind of purchase on the part of schools, and I 
think we want to get the best of the materials into the schools. 

Finally, I would like to underscore once again that I wish under 
the teacher training section of Mr. Wirth's bill that he would en- 
courage far more cooperative efforts between business, government, 
and education. The math-science bill in its plans and authorization 
of training would make grants to foster joint programs between 
business, industry, government, and educational institutions. 

So much of the expertise, particularly in computer literacy and 
computer training and software development, is in the private 
sector, the for-profit sector, that I do think training teachers in 
these settings or the facilities to some degree as in the math-sci- 
ence bill under this legislation, sharing equipment, sharing instruc- 
tion, donating and sharing the best of our teachers and our person- 
nel from the business world and infusing them into the teacher 
training programs. That would indeed strengthen the bill and I 
urge you to look back at the language specifically in the math-sci- 
ence bill that I think does quite a good job in fostering those part- 
nerships. 

(The prepared statement and biographical sketch of Mrs. Rice 
follow:] 
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TEST I HOMY OF LOIS RICE, SEUXOR VICE PRESIDENT Of C09TROL DATA 
CORPORATION 

Ms. RICE. Thank you* x would like first to make som very 
general consents on not* bills, H.R. 4628 and 3750 and then 
move to some more specific comments on each of them. 

Both bills recognite and underscore the power and potential 
of technology in tne learning process, and X applaud the 
autncr* for that. And one bill or tne other addresses three 
critical problems: 1) quality ot much computer software; 2) 
tne inequitable distribution of computers among dittoing types 
ot scnools? and 3) the pressing neeo to train teachers in the 
use of technology „ 

1 want to emphasise, as so many earlier witnesses, that 
there is in many instances a dearth of quality courseware or 
software available on many of the microcomputers in schools 
anu, as a result, many teachers have become disillusioned with 
the technology itself. 

Then there is the equity issue — or the disparities in 
c0r.p4.ter resources between rich and poor school districts* It 
is a persistent problem. Hr. Wirth deserves great praise for 
recognizing and aodressmg this issue* 

ine gaps that exist between richer and poorer schools i«. 
their use of computers are just simply exacerbating other 
educational inequities between rich and poor and black and 
tfhite. 
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Others have cited statistics on the distribution of 
computers among inner city and suburban schools. You*ve heard 
earlier that nationwide 30 percent of schools hive soae kind of 
computer equipment with more of thee at the secondary than at 
the eleoenMry level* 

In the States of Alabama, Louisiana, and Mississippi all 
with more than 40 percent Minority students, only 9 percent, 12 
percent and 13 of the schools respectively have computers* 

Those statistics dramatically illustrate the disparities in 
resources. 

What enticed me to join control Data — someone who had 
spent her entire career in education trying to work for social 
justice and equal opportunity — was seeing students in an 
inner -city Baltimore hi<jh school who were the troublemakers, 
tne truants, and the potential dropouts, turned on to learning 
oecause ot Control Data's PLAVO ana its power. 

For these stuaents, poor and black, PLATO provided a 
private learning experience — one tnat praised them tor their 
achievements. Suddenly they were freed of ostracism and real 
or perceivea rejection trom their peers and teachers and, as 
the students demonstrated a new found potential, they were 
suddenly perceived as educabie. 

But the issue is not simply one of equalizing computer 
resources between rich and poor schools. Rather we should 
concentrate those terminals and computers in places where we 





166 



f 



have proven they can oo the most good « capable of improving 
the performance of the neediest students. 

Finally, the legislation addresses the need tor teacher 
training. Congressman Wirth earlier described the lessons of 
the sixties* in the sixties, 1 saw federally funded equipment 
in the schools locked up in cosets. teachers ran away from 
the new technology because they did not understand it and were 
not trained to use it. And despite all of the testimony you 
hearo this morning from NSF, and the Department of Education, 
neither agency in their technology effort is focussing on 
"teacher training". Such training is barely funded or 
supported at all. 

Now I might just move quickly to some comments on each of 
the two Dills. One ot tne major findings of Mr. Core's bill, 
H.R. 4628/ is that the 'vast majority of educationally oriented 
computer software now available is ot less than adequate 
quality. • 

I am delighted that he said the "vast majority* and not 
ail, because there seems to be very little understanding of the 
large and long commitment that Control Data (initially, with 
the help irom the National Science Foundation and the 
University ot Illinois,) has spent developing PLATO computer 
based education. 

We have a long-term strategy for a great many CPC efforts. 
PLATO has probably been the longest. After 20 years of 
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investment and effort it was only in the final quarter of 1983 
that PLATO turned a profit* 

We have stuck with PLATO. 1 would like Just to nention two 
uses of PLATO where it has been extremely helpful to students 
ana also in addressing teacher shortages in critical fields of 
study. 

When I mentioned PLATO was a conbmed effort between the 
University of Illinois, the National Science Foundation and 
Control Data, I meant to underscore that we have developed 
these courses over these many, many years through a series of 
partnerships and in my view neither bill does enough to bring 
the various interested parties together. I a» not asking tor 
airect support tor Control Data. Rather we should, as the 
House math -science bill recognizes, foster partnerships to 
aadress some of the critical needs, such as software 
development . 

Control Data has had relations with 140 universities, 
hundreds or courseware uevelopers, secondary schools, 
government, foundations, large and small companies and 
individuals. Ana through these cooperative efforts we have 
developed over 8,00U hour- of high quality courseware. 

We have spent nearly a billion dollars on PLATO, over a 20 
year period, in many ways Control Data's PLATO effort is, in 
fact, a software corporation pretty »uch of the kind that Mr. 
Gore himself envisages. 
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And PLATO, indeed, could well be the standard for other 
software de/elopers. 

PLATO began with a specifically designed terminal linked to 
a large central computer * PLATO offerings are now also 
available on our own microcomputers — the CD-HQ, and Viking. 
Ano we, unlike a lot ot other companies, are adapting PLATO 
courseware to other microcomputers, such as Texas Instruments, 
Atari, the IBM PC, zenith, ano, to some extent, the Apple. 

So at Control Data it is unlike what Secretary Bell said in 
the committee's report trom the Bouse Education and Labor 
Committee. "There is an understandable desire on the part of 
corporate executives and others after they spend money on 
software to sort of see that it is exclusively available for 
their brand of computer . • 

We are developing software for the use on other vendor's 
equipment. I'll mention just two such PLATO programs. 

Our program of basic skills begins at the third graae end 
continues through high school. The curriculum requires a 
minimum amount of teacher involvement. Hence, it is an 
economical and cost effective means for students to gain 
competency in basic and other skills required to begin to 
master more advanced math and science programs as well as other 
curricula. 

A second program currently underway is something called the 
PLATO Lower Division Engineering Curriculum. This is a 
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partnership that initially started with control Data working 
with the engineering schools of the University of Minnesota, 
Nebraska, Delaware, Arizona, ana California state ami Florida 
State. 

We are now working with store than 100 colleges that offer 
an engineering curricula to develop a complete lover division 
f reshaan and sophomore curriculum in engineering, math, 
science, computer literacy, ana other lower division programs 
and these courses can be used at the secondary level, 
particularly in areas where there are shortages of math and 
science teachers* 

So my first point on Mr* Gore* s Sol t ware Corporation is 
that we don't have to re-discover the wheel. There is indeed a 
great deal currently going on in industry and universities to 
develop quality software. 

Second, in terms of the Core bill, X would like to touch on 
a somewhat vexing provision that cay have been unintended. In 
Title I the foundation or the corporation would develop, and I 
quote, 'criteria tor the selection of high quality software. ■ 

As others have suggested, that provision could raise some 
first amendment questions and also questions relating to the 
general provisions of the education acts, concerning the role 
of the federal government in "what should be taught*. 

X recognise, however, there is nothing in the Core bill 
that says that the software the Corporation selects would be 
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imposed on schools, still i would urn that the committee 
consider amending that provision to establish instead a proces s 
tor selecting ana evaluating courseware similar to that 
suggested m nr. Wirth's bill. That process could be similar 
to the one we use at Control Data that involves production 
testing and field or beta testing well before courseware goes 
out to * school system. 

Still another concern with a.B. 4626 is its seeming 
enpnasis on meeting the initial capital needs of new software 
companies. Many ongoing efforts in courseware development 
involving cooperation between universities and business are 
inadequately funded at the present time and also need help. 

On U.K. 3760, «t. Wirth's bill, I once again wan* to 
applaud his recognition of the grave disparities between rich 
and poor school districts, i only wish the bill went further 
- not siaply to equalize resources but to compensate even 
more the crying needs tor technology in inner city and schools 
witn poor and minority students. 

Seconoly, there is p-obably too little emphasis in B.R. 
3760 on the purchase of hardware and not enough on providing 
resources for software. 

Also the definition of computer hardware in the Kirth bill 
is inaoequate. Once one puts into legislation a definition or 
equipment that is at the lowest end of the line, and that is 
wnat this bill does, you encourage schools to buy at the lowest 



161 

end of the line. That is part of the problem now. There are a 
lot o£ inexpensive computers in schools which cannot handle 
some ot the sophisticated courseware we ought and tne bill 
seeks to develop. 

The language in tne bill # though it says *at least a 16k 
n.emory* woulo eliminate the Maclntosn, PLATO HQ, the IBM PC, 
the Zenitn ana thereby encourage purchase of minimal capacity 
esuipment. We shouia want schools to have the best and most 
sopnisi icatea naruware ana to encourage choices between on and 
ott line equipment for only in that way can we utilize advanced 
and quality software and serve the differing needs of schools, 

finally, I would like to praise the teacher training 
section in H,R, 3750 and urge that the bill be amended to 
encourage tar more cooperative efforts to train teachers 
between business, government and education* 

So n^ucti ot tne expertise, particularly in computer literacy 
ana corputer training and software aevelopment, is in the 
private sector, the tor-profit sector, that training teachers 
in Lusmess settings, in business facilities, sharing 
eq-ipst-nt , instruction ana personnel would indeed strengthen 
tne bill. I once again urge the Corjsittee to review the 
icacher training partnership in the math-science bill and use 
it as a u.uuel for this legislation* 
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Mr. Walgrkn. Thank you very much for that testimony. Let me 
pause and make a phone call and I will be right back. 
Mr. McQuiilen. 

STATEMENT OF HARRY McQUILLEN, PRESIDENT. CBS 
EDUCATIONAL AND PROFESSIONAL PUBLISHING, CBS. INC 
Mr. McQuillen. Thank you. 

Good afternoon Mr. Chairman. I, too, appreciate the opportunity 
to speak before the subcommittee on what is a very important 
W1 ii f^° !*■ 88 Mra did, that we leave the^cord 
open tor additional testimony since we were requested to testify on 
rather short notice. 

As an educational publisher, I am here today to support both the 

™T5£ r L A teraC3 L, Act °- f l9 P ™ d ^ National Educational Soft- 
ware Act As an educational publisher, we agree with several of 
the statements made today. We feel that the microcomputer will be 
a very important force in education and we also feel that the posi- 
tive impact on computers can be accelerated with very thoughtful 
programs between the public and the private sector. 

White supporting the goals and objectives of the two bills, the 
need to accelerate the How of hardware into schools, particularly 
schoote in economically disadvantaged areas, and on the need to 
t ™^M 80f l ware development of a greater quality and more 
interactive nature and the need to provide more reliable systems to 
evaluate software and to train teachers, we do have serious ques- 
VS!Un, reser y at ^ on8 regarding the vehicles recommended in the 
two bills to evaluate software and Federal development of software. 

Let s begin with the Computer Literacy Act Title I we agree 

^sEEft/^' that V"? tee } there is a very necessary neeTfor 
the feaeral C-overnment s involvement in seeding the schools with 
more hardware, particularly in the economically disadvantaged 
STSHi 1 W «" d llke to underscore a point made by Mrs. Rice. 
Most of the software we are developing is for more powerful com- 
puters than the one identified in the bill here. Title H of the bill 
we are also in complete agreement with. 

As publishers, we come into daily contact with the classroom and 
we teel that the biggest single impediment to the development of 
the use of microcomputers as an educational tool is the lack of ade- 
quate teacher training. I think the devices identified in the bill are 
veryappropriate for that task at hand. 

When we get to title in of the Computer literacy Art, it for the 
nrst time, creates some uneasiness and concerns for us as a provid- 
6 k ?£. Catlon ?J 1 ? ateria1 ' although some of that concern has 
abated as a result of some of the testimony earlier today. We origi- 
nally read the bill as having the Federal Government much more 
involved in the process of evaluating software and therefore in- 
fringing on the general provisions of the General Education Provi- 
sions Art and some of that was dispelled by some earlier testimony 
today. We do, however, take exception to one of the reasons for the 
evaluation i.e., that the software currently available is of overall 
popr quality. We will discuss that later in the testimony 

I do want to make a point that currently there are several meth- 
ods of evaluating software available. Some of these have developed 
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rather recently, in the last 6 to 12 months that seem to be doing a 
ratter effective job. There are computer user groups currently in 
63 States throughout the United States often providing software 
preview centers and an opportunity to evaluate the quality of soft- 
ware - to t^e States where these computer user groups are not 
available, State departments of education have done a very good 
job, Minnesota being the obvious example, with North Carolina 
and Arkansas taking some steps toward effective evaluation of soft- 
ware. 

In addition to that, some private, nonprofit organizations have 
appeared, EPIE, which stands for Educational Products Informa- 
tion EKhange, affiliated with Columbia Teachers College in New 
York City and MICROSIFT, which stands for Microcomputer Soft- 
ware Information for Teachers, although originating in the North- 
west, is now a national service available on line that does some 
rather effective evaluations of software. There are software clear- 
inghouses, there are teachers associations— the National Council of 
Teachers of English, the National Science Teachers Association— 
and other teachers associations are now reviewing software and 
Yecommending the use of appropriate software in the schools. 

Finally there are several publications, both for the lay consumer 
and for the computer-using teacher, that have appeared within the 
(hist y^arorAmonths that do a very effective job at evaluating soft- 
ware andevenXthe media itself, public television and cable systems 
are heightening^he awareness of the public to the potential of the 
microcomputer as\an educational tool and are assisting the public 
in evaluating software and hardware. 

So our point is basically we feel that the Computer Literacy Act 
is a very positive onfe. We are concerned about the role of the Fed- 
eral Government in terms of evaluation of software and we do feel 
that there are many mechanisms now and developing in the future 
for effective evaluation. 

The second bill, the, National Education Software Act, we agree 
certainly with four of ^he findings of the bill; that computers can 
play a valuable role in enhancing education, that in order to real- 
ize the full potential of the computer, we do need more quality 
interactive software and that a national effort is needed to stimu- 
late that quality software. 

We are grateful for the national attention that this issue is get- 
ting and we do applaud tk * sponsors' motives. However, we do not 
teel that a National Educational Software Corp. is either necessary, 
nor is it the appropriate vehicle to accomplish this. We also do not 
feel that the problem of inadequate software, although it did seem 
to be the case maybe 12 to 24 months ago, is as great a problem as 
identified in the bill. 

i }u- t K last l2 . to 24 months, several things have happened which 
l think have changed the role of various software publishers and 
their investment level in the development of software in terms of 
the private sector as a whole. First, the fact that sales of software 
have grown from $43 million 2 years ago to a projected $135 mil- 
lion in 1984-85, has stimulated quito a bit of interest in the private 
sector. The fact that schools have, for the most part settled on two 
or three pieces of hardware, with Apple, Comodore, and the TR-80 
being the three major computers in schools, has helped us in terms 
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of software development, and finally the fact that both State and 
local textbook adoption committees are now requiring software as 
part of the evaluation process. 

These three trends have stimulated in the last 24 months a 
major interest and investment in software on the part of tradition- 
al textbook publishers, which we represent with Holt, Rinehart and 
Winston. For the most part, they have worked with the mom-and- 
pop developers and begun weeding out, if you will, the inferior soft- 
ware and started using traditional expertise in terms of working 
with local teachers and local education associations and with con- 
sultants and authors to introduce real quality into the software 
that is being developed. 

We estimate at CBS alone this year to be investing approximate- 
ly $20 million in terms of the development of educational software. 
I think my estimate of $100 million as an investment level for soft- 
ware publishers this year is probably modest when you look at that 
number alone. 

The point I want to make in summary is that the private sector, 
particularly educational publishers, have awakened to the poten- 
tial of this market We are investing actively, developing software 
with private new software developers, with educational institu- 
tions, like the Bank Street College, with educational testing and 
systems developers and a wide range of people. The kind of soft- 
ware we are developing is everything from drill and practice which 
plays a role in the classroom to much more sophisticated computer 
simulations, so the state of things is improving dramatically. 

Finally, a couple of notes on the issue of a National Educational 
Software Corp. We do very much feel that Federal Government 
support is needed in the continuing development of educational 
software, but we feel that currently several of the agencies and de- 
partments existing in the Government can accomplish this objec- 
tive and there is really no need to develop an entirely new corpora- 
tion. As a corporate executive, I do see some issues that concern me 
in the suggestion of a national corporation for software develop- 
ment 

First of all, the corporation's primary goal which is to improve 
the quality of software, I think, is currently being accomplished 
through the teamwork of publishers and Federal Government 
agencies and departments like the U.S. Department of Education 
and the National Science Foundation. Second, I was somewhat con- 
cerned with the criteria used to evaluate where the corporation 
was going to invest their money. 

If you read the critiera, they were looking for projects that have 
commercial success and most likely return on the investment 
There are very few quality software projects out there with the po- 
tential for success in the market and return on investment that are 
not currently being seeded by corporations. Our concern is finding 
those protects, not an investment issue. So I am afraid this corpora- 
tion would be competing with what is going on in the private 
sector. I suggest that we take that $15 million and maybe a larger 
amount and invest it in pockets of research and experimentation 
and development of software rather than compete with the private 
sector right now in terms of a corporation. 
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The third issue related to a national corporation is I think that 
the establishment just in name alone of a National Educational 
Software Corp., would intimidate several members of the private 
sector. It might be viewed as the Federal Government becoming in- 
volved in the private part of the market and I think that is some- 
thing we do not want at this point 

Fourth, and finally, I was concerned that the national corpora- 
tion as defined in the bill would have to develop several skills at 
great expense and a great deal of manpower to actually pull off the 
objective of developing more quality software, skills that already 
exist in the private sector, marketing research, a network of com- 
munication with teachers and authors, financial skills and a varie- 
ty of other skills that already exist in the private sector. 

So we support the direction of the Gore bill, the need for more 
Federal funding to develop quality software. However, we do not 
think that the vehicle, a national corporation is the appropriate 
way of accomplishing that goal at this time and we do support the 
Computer Literacy Act with the exception of some issues on eval- 
uation. 

Thank you. 

[The prepared statement and biographical sketch of Mr. McQuil- 
len follow:] 
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TESTIMONY OF HARRY A* Mc QUILL EN 
PRESIDENT , CBS EDUCATIONAL & PROFESSIONAL PUBLISHING 



BEFORE THE 

HOUSE COMMITTEE ON SCIENCE AND TECHNOLOGY 
SUBCOMMITTEE ON SCIENCE, RESEARCH I TECHNOLOGY 
June 5, 1984 



As an educational publisher I am here today to appiaud the 
objective* o£ the "Computer Literacy Act oi 1984" 
and "The National Educational Software Act* 91 The microcomputer 
will be an inportant force in education in this country and a 
valuable tool for students and teachers, and the positive 
impact of computers on education can be accelerated by 
thoughtful action on the part of the private and public sector*. 

While supporting the goals and objectives of the two bills, 
i.e. , the need to accelerate the flow of hardware into schools 
(particularly schools in economically disadvantaged areas), the 
need to stimulate the development of sore quality interactive 
educational software, and the need to provide reliable systems 
to evaluate software and train teacners, 1 have serious 
questions and concerns regatding the vehicles recommended in 
both bills for the development and evaluation of software. 

Let's begin with H.R. 3750, "The Computer Literacy Act of 
1984. " it is very clear that Title 1, "Acquisition of Computer 
hardware," :s necessary. Publishing industry data supports the 
statistics cited in the bill. We estimate that by the end of 
1984 nearly 400,000 microcomputers will be in iuv elementary 
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ami secondary schools. On the surface this seems like a large 
number atu* suggests drasatic progress* however , these aicros 
are heavily concentrated in sore affluent school districts and 
projections show that we will not achieve a ratio of 30 
students per computer until 1987 (See Appendix 1 for our 
hardware projections)* Under these conditions it seeas 
necessary for the federal government to assist in building the 
base of Microcomputers in schools. The Methodology defined in 
the bill Cor determining how v when and where hardware funding 
will be allocated seeas appropriate for the challenge at hand. 

Title ii oC the "Computer Literacy Act of 1984", aiaed at 
developing teacher training institutes, is another necessary 
step in the integration of the microcomputer into the 
classroom. As publishers working with classroom teachers on a 
daily basis, we have concluded that the lack of teacher 
training on aicros is the biggest single impediment to their 
use. The private sector has not eftectivcly addresseu the 
issue oi computer training £or teachers. There is neither an 
existing structure nor one on the horizon to provide this 
training. So the federal government will fill this void. 
Using National Science Foundation grants and contracts to 
non-profit teaching and technical organizations as the vehicle 
for accomplishing the tiuining is an ideal short-term solution 
whuh should eliiiinitly «i*;compi i sh the training objective. 
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As 1 read Title ill of the "Computer Literacy Act" it 
grants the federal government a major role in the evaluation of 
available computer hardware and software. This is the only 
section of the bill which creates a gre«t deal of concern and 
uneasiness for publishers ot educational materials. Our 
concern and anxieties revolve around three major issues. 

(1) It is an important tradition in this country that 
education remain the province of state and local authorities. 
The development of curriculum materials, texts, teacher support 
resources, etc. has historically been the exclusive right of 
state and local agencies. As the minority views of U.K. 4628 
point out, Sec. 432 of the General fcducaion Provisions Act 
covers this issue. 



Sec. 432. No provision of any applicable 
program shall be construed to authorise any 
department, agency, officer, or emplo/ec of 
the United States to exercise any direction, 
supervision, or control over the curriculum, 
program of instruction, administration, or 
personnel of any educational institution, 
school, or school system, or over the 
selection of library resources, textbook*, 
or other printed or published instructional 
materials by any educational institution or 
school system, or to require the assignment 
of transportation of students or teachers in 
order to overcome racial imbalance. 



The aangers of a centralized federal evaluation mechanism for 
educational materials are obvious to everyone* 1 want to 
emphasise that software is clearly, like a textbook, part of 
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the family oC educational matetial* to be guarded and protected 
iron federal control* And although federal evaluation and 
.odel building do not represent direct contrci, they threaten 
the very important principle of decentralited education in this 
country. 

(Z) The need Cor an evaluation mechanise arises from an 
alarm or concern over the quality of available educational 
software. This issue will be treated in some detail later in 
the testimony when H.R. 4628 is being discussed* The point 1 
wish to wake now is that over the last year the quality of 
educational software being published has improved 
dramatically* This improvement has occurred for a variety of 
reasons detailed later in this testimony, and it will be 
documented in some detail. What is important to note here is 
that evaluation as a protective device for the consumer of 
software is becoming less necessary as the quality of published 
software is upgraded* 

(3 J Twelve to eighteen months ago the need for mechanisms 
to evaluate software was greater than it is today. Over the 
past two years, and in particular over the past six to twelve 
months t several sources for evaluating software have been 
created which make the proposal of a federal evaluation process 
unnecessary . 
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The source* available to teachers for the review and 
evaluation of educational software are nan? and growing at an 
explosive rate. 



Over 3> states currently have computer user groups for 
teachers and many of them are reviewing and evaluating software 
as well as promoting computer use in tue classroom. in states 
without statewide user groups, the State Departments of 
Education arc filling the needs with special services tor the 
assessment of hardware and software both fro» a needs and 
implementation point of view and product review and 
evaluation. Nany states have created software preview centers 
where educators can come and try out many educational software 
programs at no charge. These services are being utilised by 
school districts, administrators » teachers, and parents. 



In states where evaluation of educational materials are 
part of a well established program, the review of computer 
courseware has increasingly become a part of these 
evalua i ions. The Minnesota Educational Computing Consottium 
(MLCCj is an outstanding example of a statewide effort to 
provide suwh services to the public. HlLC has been so 
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Successful that other states and groups from all over the 
country have sought their advice and services. North Carolina 
and Arkansas are examples of two other states where aggressive 
statewide etlorts are under way to provide review and 
assessaeiit services for computer courseware. 



Several non-profit organisations have also started software 
evaluation and review services. Two such organizations 
providing services nationwide are Ideational Products 
information ^change (fcplh) and NICR0S1FT. EPIH is based in 
New lork and affiliated with the Columbia Teachers College and 
Consumers Union. MICROS I FT is affiliated with the Northwest 
Regional Educational Laboratory in Portland, Oregon. 



LP1L was started in 1974 to evaluate educational materials 
and has been evaluating computer software since 1979. 
NICROSlfT, which stands for Microcomputer Software Information 
for Teachers, also began evaluating software in 1979. Based in 
Oregon, their primary service sector is the northwest, but 
their software review services are available nationally, in 
Canada and the Pacific through a network of 225 educational 
organizations. Ihey arc also available through the on-line 



Private, Non-profit Organizations 



fcPlfc Institute and M1CR0S1FT 
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data base service of BBS. fcPlE subscribers coae froo all parts 
of the country and benefit fro* EFlE's bimonthly reviews of 
software and hardware products as well as TE5S: the 
Educational Software Selector. TE5C is a reference guide 



listing over 6000 educational programs currently available and 
U updated quarterly. LPIH is updated quarterly and is now 
available to consumers through the CoapuServe network, where 
users can electronically access fcPlE software and hardware 
reviews and TfcSb. 

MiCkObin provides its quarterly evaluations free of charge 
to the Its educational organisations who in turn provide it at 
do charge or at cost to cover reproduction to educators. fcPlE 
subscription fees range frot $10S per year to $360, But there 
are nany other sources of software evaluation that are free to 
educators. 



in addition to these two services, information on 
educational software is available through r ral clearing 
houses. The fcRIC clearing houses are sixteen national 
educational clearing houses that cover subjects as wide-ranging 
as prc~*chool and early childhood education to education for 
the handicapped and special needs children. Many of these * 
services are cataloging computer software in their specialties. 



« 



Software Clearing Houses 
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Teachers Associations 



Teachers associations such as the National Council of 
Teacher* of fcngiish, the National Science Teachers Association, 
the National Council of Teachers of Hatheaatics are preparing 
guidelines Cor software evauiation and organise conferences on 
computer use in the schools that provide opportunities for 
educators to meet and discuss needs as well as see and test 
software. Many teacher organizations provide their member* 
with software reviews and articles via their newsletters and 



Nany publications have started in the past three years that 
admess the particular needs of computer-using teachers. 
LlccttPUii learning . Class room Computer News , Electronic 
Lducatiunt The Computing Teacher are just a few of the many 
jubilations that provide teachers with review and evaluations 
<>t **are and hardware products. Nany general interest 
waga^uifs also cover software reviews of educational programs. 
1 4{at i y computing . Comput e and Creative Computing are exaoples 
ot *u<h journals that treat educational software seriously. 



Publications 
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Media 



Television has also recently begun to play a role in Baking 
people aware and inforoed of the educational capabilities oC 
computers, local cable system and Public TV stations are 
offering programs on coaputing that corer hardware and software 
issues of interest to educators, parents and coaputer-users in 
general. 
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SOURCES OF EVALUATION EDUCATIONAL SOFTNARE 



INDIVIDUALS 



ORGANIZATIONS 



KEDXA 



Coaputer User Groups State Departoents of ED. 

Teacher Associations Private Non-profit Organizations 

Regional and National Consortia 

National Educational Clearing 
Houses 

Software Preview and Resource 
Centers 

On-Linc Data Retrieval Services 

Computer Research Centers 

Hardware Manufacturers 

NOTt: Available with this test loony are several documents which 
provide further indorsation on how the evaluations by the 
above are carried out. See Appendix *• 



Coaputer Journals and 
Publications in Education 

General interest Coaputer 
Journals and Publications 

Local Cable TV and 
Educational TV Programs 

Compuserve 
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In suamary, we have seen an explosive developaent during 

the last twelve to eighteen souths of resources for teachers to 
LaJ 

L^use in reviewing and evaluating software. These resources are 
Je*?xpanding, de*fclx>ping and improving at a rapid rate and would 
r~~see« to negate the need to establish a national evaluation 
5^progra«. We believe it is far sore desirable to have our 
^-educational systea rely on several diverse views. 
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Now let's turn to the "National Educational Software Act of 
1984", h.R. 4628. As educational publishers we agree with 
thtee of the four findings on which the bill is constructed. 

(1) Computers can play a valuable role in enhancing the 
quality of education in this country. 

(2) High-quality interactive and educationally useful 
software is essential to enable the tremendous educational 
potential of computers to he realized. 

(3) A national effort is needed to encourage the 
development of usetul, high-quality software for our nation's 
schools. 

We are grateful for the n tional attention granted this issue 
and applaud the motives and interest of the bill's sponsors, 
however, we disagree with the finding that "the vast Majority 
of educationally oriented coaputer software is of less than 
adequate quality," and we contend that the quality of 
educational software has and will continue to isprove 
araaatically. Also, we do not feel that a national educational 
software corporation, as defined in this bill, is required to 
accelerate the developaent of quality software. We believe 
that the federal government already has in place adequate 
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aechamsas to dtive the "national effort" required to improve 
software* 

The educational software business has shown characteristics 
and trends coaaon to all eabryonic businesses* The first" 
software available lor the school aarket was very primitive. 
It case directly £roa inexperienced developers to aarket and 
was purchased indiscriminately by schools because it was the 
only thing available* As the aarket for software took on 
definition in 1961 ana 198Z the nuober of software titles and 
developers increased, and standards were developed to begin to 
define quality software. Frora that point on, not all software 
reached the aarket v as software publishers weeded ou; poor 
quality software and developed and iaproved software to better 
aeet the needs of the schools. 

Recently , the development of software has exploded v sales 
have grown froa only $45 ail lion in 1982-83 to a projected $13S 
aiiiion in 1984-85- Schools quickly settled on three hardware 
tnoices and school adoption coaaittees required software 
packages to be integrated with their curricula and texts. 1 
ihese changes aotivated large, knowledgeable publishers with 
l^ng-tera coaaitaents to education to aove rapidly into 
software, replacing sose "Moa and Pop" developers but 
integrating mauy others into the expanded aarket as suppliers 
or authors. 
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hardly a major publisher e*ists who has not directed their 
attention to courseware* The American Association o£ 
Publishers (AAP) has formed a technology committee whose 
members include representatives of, among others, John Wiley k 
Sons, Science Research Associates, Reader's Digest, D.C. heath 
6 Co., CBS Publishing, harper and Row, Little, Brown 6 Co., 
World Book Encyclopedia, McGraw-Hill, Prentice-Hall, Simun and 
Schuster, and Bantam Books. Electronic Learning Magazine, a 
major source of technological information Cor the education 
community, included advertising for courseware from the 
following publishers in its last three issues: Bobbs Merrill, 
houghton-fUf f lin, The Learning Co* v McOraw-Hill, Random house, 
Resion Publishing, Scholastic Publishing, Sterling Swift, John 
Wiley ( Sons, Addison-Wesiey , B.C. heath and Co*, Mflliken 
Publishing, Scott, foresman and Co., Rand-McNaily , Reader's 
Digest, Encyclopedia Brittanica Education Corp., and Simon and 
Schuster. We estimate that the combined commitment of these 
publishers represents a dollar investment in educational 
courseware of $100 million a year with more publishers entering 
the field every day. Apple Computer, inc., whose machines 
represent more than 50% of the computers in use in schools ac 
this time, estimates that there are approximately 2600 
courseware programs presently available for use on its 
computers alon?; each of these programs may consist of several 
discs fox use at various student levels. 
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Although soar publishers have established separate 
electronic publishing companies to distribute Materials for the 
hone education market, eost of the major publishers of 
curricular aateriais have chosen to keep their courseware units 
within their established school publishing departments; this is 
true, for instance, of Holt, Rinehart and Winston,* Randoi 
house, njjj, heath, Wiley, NcGraw, Prentice-hall, 
Jtddison-Wesley , ar*a Header's Digest. 

There is a good reason for that pattern. The major educational 
pub. .sbers have been preparing curricular materials for many 
years (in holt's case, for over 100 years). They are sensitive 
to the needs of students, teachers, and local communities and 
have always created their traditional materials with the 
guidance of authors and consultants who are working members of 
the educational community. For many years, publishers have 
helped to create curricula and design teaching strategies. 
Because of the open competitive nature of educational 
publtshiug in our country, local school systems have been able 
to choose from a diverse body of materials that best suit the 
needs of their particular students. 



lioit Kinehart and huiston publishes for the elementary und 
high school i.arket within CB2> Publishing. 
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Publishers are no* beginning to incorporate courseware into 
their programs, bolt, kinehart and Winston's 1985 Elementary 
Natheaatics program includes a courseware package for each 
grade with citations in the Teachers Edition indicating when 
each disc is to be used, lie are also in the process of 
preparing for publication a series of progress to accompany 
Basic Reading texts with computerized lessons directly keyed to 
specific units in the books. Holt has already begun 
prel miliary preparations for courseware for its future editions 
of holt basic Reading as well as fir its Music Series, and its 
other basai materials. Although publishers do not share their 
future publishing plans with their competitors, it would *ec» 
safe to say that the other aajor houses are going through the 
sane process, 

holt, kinehart and Winston has formed an Electronic anu 
keUia Publishing Program within its school unit to produce 
U. gh-quaii ty courseware to accompany its curriculus materials, 
holt** current budget coaaitaent to the development and 
yarketxng of courseware is in excess of $2.5 million. This 
coowi tnent is expected to grow in future years as courseware is 
planned to accoapany nore and aore of holt's classrooa 
materials* 

lie iiiectronic Unit has reviewed aore than 200 different 
prograas in the last year to assess their suitability for 
publication and less than fifteen prograas wet .ound to be 
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suitable for publication. These programs have cone fro« 
educational institutions, established software developers* and 
young programmers with new ideas. The programs selected for 
publication include those froa institutions (Bank Street 
College of fcducation), computer systems developers (Cygnet 
Systems Corporation), motion picture producers (keron 
Productions), and specialists in educational testing and 
systems development (Williams and tfeisbrodt). 

The products that holt School has chosen to fund and 
distribute range froa traditional skills practice (The Reading 
sktlisbase) to s tate-of - thenar t computet simulations (SciSo^t 
Adventures in Science Series), and from simple, one-disc 
programs (tfordf inder) to advanced multi-media programs that 
include video, books, and computers (Bank Street Project in 
Science and Mathematics)* Holt's products include both 
programs for Computer Assisted instruction (CM) and 
Computerized Classroom Management and Testing (CM1). 

holt is selling its courseware through its traditional 
national sales force and through specially selected courseware 
consultants* These sales people have daily contact with 
classroom teachers and >chool administrators. They bring the 
courseware directly into the schools so that buyers uu not rely 
on magazine advertisements or tail-order catalogs to make their 
select lull*. 
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in conclusion, we believe that the educational software 
industry is ««tunug quickly and in that saturation process is 
introducing a new generation of software far superior to the 
inadequate drill and practice software that stimulated the 
National fcducational Software Corporation Bill. They are 
developing soitware standards and a process for pinpointing 
poor software, improving good software, and using an 
established "arreting network that will continue to identify 
the schools' needs and incorporate the* into future 
courseware. (bee Appendices 3 and 4 Cor more information on 
software deve lopment . ) 

however, this dramatic improvement in the deveJapmcnt 
process of school software does not negate the need for 
continued support by the federal govern«ent. Three examples 
coee to mind which show ho* government funding was put to good 
use lor the development of classroom computer materials. Uuv 
is the story relating to the funding for the first stages of 
the ueveiopment of the bank Street College Project in Science 
and Mathematics by the Division oi Technology Resource 
Assessment and Development (The center for Libraries and 
Education Improvement ) oi the U.S. Department of hducation. 
The others involve grants by the National Science- Foundation 
and the National Institute of fcducation to individuals who 
iatei became either publishers or significant developers of 
matetiais tor iuige pubi i companies; these grants involve 

the teal in leg Company and keron Productions. (See attached 
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histories of Bank Street, Heron, and the Learning Company in 
Appendix 5. ) 

These example* reinforce the fact that we need not 
establish a national educational software corporation to 
encourage a national effort for the development of 
high-quality, interactive, educationally useful software. The 
National Science Foundation, the Uepa'tment of Education and 
other existing federal agencies and departments can, with focus 
and additional funding, stisulate a national effort to improve 
software* 

We do not support the establi shment of a national 
educational software corporation for the following reasons: 

(1) The corporation's primary goal, the development of quality 
interactive educational software, is well on its way to 
being accomplished by teamwork between a recently 
stimulated collection of publishers and existing federal 
agencies* However, it should be noted that the dramatic 
improvement in the software development system is a very 
recent phenomenon and it was not predictable at the time 
that this bill was conceived* 

U » according to the criteria for investing in software 
projects currently stated in the bill, a national 
corporation might not stimulate the development of 
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innovative quality software with its $15 million a year 
expenditure, if a national corporation invests only in 
projects with a reasonable chance of success and return on 
investment, it will largely compete with private industry 
for some of the more imaginative software currently being 
developed. On the other hand, if the government, through 
the W5>F or other appropriate agencies, uses the $1S million 
to stimulate or create pockets of exper lawn tat ion and ^ 
research in software that are not commercially viable it 
would compieaent private industry's current investment and 
more likely facilitate the new, fresh stale of the art 
»oi tware required. 

(3J ihe establishment of a national software corporation would 
very likely intimidate the private sector and could result 
in a decrease in overall investment bf companies currently 
developing quality software. As we noted earlier, fiunureds 
«f quality publishers are currently investing approximately 
one hundred aillion dollars a year in software for 
schools* There is no question that the existence of a 
national corporation for software development would chase 
war*y investment dollars out of software, because puoiishers 
would not want to compete in a busines with a national 
corporation. 
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(4 J iitc national software corporation's charter would mciuue 
developing criteria lor the selection of software , 
disseminating information on tills software, and "engaging 
in such other ope tat ions and activities as the Board of 
Directors determines to be necessary and appropriate to 
encourage the development and use of such software*" as 
noted earlier in my testimony, these activities clearly 
endanger the traditional separation of the federal 
government liom education and educational materials and way 
even c reate potent i a . problecis in hirst Aucndtaent 
ecu 'u ship a reas • 



15) lo dcvei m- an effective national corporation tor software 
the itd trial government wuuid have to develop a wide rang" 
of skills and mechanic*, including waikct research, a 
communication network nth thousands of school districts, 
personnel to evaluate and monitor software, financial 
skills, etc. Most of these skills have already been 
developed by publishers and are being put to use on a uaily 
basis in the software market* 

in summary, we feci that the goals and objectives of 
h.fc. 4oZb are laudable. however, establishing a national 
software corporation to accomplish the* «j<te* Hot ,ee« necessary. 
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IflftRR? A. HcQUILLES. F RES I BENT, CBS EPUCAf IOftAX AM) PROFESSIONAL PUBLISH INC 



Harry A. HcQullien Is President of CBS Educational ana Professional 
wishing (CEPP), a division of CBS Inc. He was appointed to that position 
April 1983. 

Prior to his -twent as President of CEPP f Mr. KcQulllen was President 



^^the CEPP College shlng unit. In that capacity he developed the unit i&to 

one of the industry's oust innovative, successful and respected college publishers. 
He Joined CEPP in 1977 . Vice President. Editor-in-Chief, in the College 
Publishing unit and subsequently served as Vice President, Marketing and Sales, 
in that unit. Before joining CEPP, Mr. McQuillen vis Marketing Director in the 
College Department at KcCrav-Hill and held sales, Marketing and editorial 
management positions at McGraw-Hill *nd Prentice-Hall. 

Mr. McQuillen holds a B.A. f roe Vlllanova University. 
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. . . fueled by Increasing penetration of PCs In schools. 
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Anranu 11 

BUSTINC EVALUATION SOURCES MR EDUCATIONAL SOFTKARb 



Directory of 



SOFTWARE PREVIEW 
CENTERS 




VggPNE RECOGNIZES THE PROBLEM: EDUCATORS ARE 
HESITANT TO INV EST 1 SOfTWABE WITHOUT KNOWING 
WHATJJK' ^KECCTTTWC. AMD mBUSMERS ARE UNABLE 

ISiKS^JH&SSf C?™ 8 OF PROGRAMS TO EVERY 
TEACXER WHO WANTS TO TAKE A LOOK BEFORE BUYING. 
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11 som**** *sow«cts 



$u2twm w & Resources 



of Content* 



Th***onjanu*»onsdJ fc * m gT at e*^^ 

developed educai^sofhvar* Th* r «so provide access to putt* tfam**i 
program* (S«m«tef servces are av eil a trtu from many of the local gnu regional 
resource canters located m me State -Oy State Usttng Part 4 > 



Pegs 13 

tkMKeti fotorr lo renewing software these put** aborts can oa ordered 
Arecty from the addresses provided (Afso see taucauonai Computing 
l*a ga»nos m Part 3 many pm*an software reviews ) 



ftp II 

The puOfccatior.s included «n kvs secfeon usi software pacseges averieOle tar 
u*e on major educafcon^ computer systems Many of me directories are 
orgefttfed Oy suOiecl area and some are computer specific 



IS 

Thrs comprehensrve bating contains me addresses and phone Jumper* o* 
mce man 500 education*! software pufittshers 



«1 

Tn« 85 rnai^ educational softie* e cfcstnOutor* Mtfed here p*ov*fcf «choofs 
catalogs mat de*e'«0e me numerous software product tmes awtaote mroogn 
mad oroer or sales representatives 
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Rossrnoor Center 
1 2385 Seal Beach BM 
Seal Beach CA 90 740 
1213) rz» 

SuOscnPer* to tws service can rem 
educational auff w am m me areas pi 
reading language arts, mam cogmhv* 
sstfs anp omer *e*4*mc*Py oriented 
categcwes Programs are tor Apple com- 
puters Me mee r sm pfeewtSOOO «tm« 
St 00^ 00 per program rental %e 



PO BonO 
Oakdaie lA S?3i9 
(3t9l 353 5789 

Conduit ocm rewews and o*stntx4e» 
software, premanty tor seconds^ and 
t*gher education Condud has a protect 
to concert mswitreme *nd mtftscemputer 
programs tor use en microcomputers 

Aumom Gu#* has Oeen used as a 
model tor esfa&fcshing guideftnes tar 
d evel o ping and evaluating software 
Conduf engaona ft g a a fcaj apoatshed 
twee a year (see Jmorma&on Sources 
tor Adults Computing Magat mes) 



Teachers Coaege Cotumo* unwuty 
525 W t?tstSt 
MewVor* NY 10027 
(212)678 3740 

The microcomputer resource earner 
at Teachers Coflege (see State Oy 
State Listing New Von* l functions as a 
software eve* atton and demonstration 
tautty Area educators and * flt w « s» aft)r s 
can attend wertisftops e*d seminars 

materials 



Notffwest Region** 
Educations! Laoorstory 
300 Stf SofthAve 
*mtna^ OP $7204 
(S031 ^40.^00 

WtcroSff T serves as s cieennghouse 
«or ifPtorniaaan on instructions* and admr»s- 
frative app tc ahnns of software funded 
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o. me Nsfrcw inswute of £ducei»on rts 
ofcfective* incMJe me devetaprneni 
o*e*aJuaf^ mode* fhe =m p i awien ie tion 
of a technical assistance program m me 

northwe« andthedttsemsryeicotrftnlor- 

mat*on on avatiaote course**** and 
rented maiefrnts V<cro5iinr sev*Ju«*on 
3sla <% con$*me<j *i a ct^>pofe< database 
Resources^ Computer 6 ducafion 
<RiC£f which can oe reecneo trvo^jn 
me Brf#ograpn*c RetneveJ Se> oce (tee 
intofmatKTt Sources for Aowfts On fine 
Source*! 



2973* Coronado 
Anaheim CA 92806 

j7i4j<wc fieri 

Sofsearcn rs a Mmw locator service 
mai use* a constantly upaateo database 
of fnfotmaHort ocfatned from thousands 
o< software vendors A suOscnpfcon to 
Sohieerch mcioaes five regular search 
reports contain*^ tr* o rma^ 

f .canons Reports are updated quartern/ 
ano 8ddrt.onai searches are evarfaftw at 
reduced rates Atwh^i *ooscre>on tee 
rs $1 7500 nonsutscrrders pay 960 00 
per smote searr r> report 



Sen Mateu County Office of Education 
333Ma«^Sl 

Redwood C4y CA 94063 
(415; 363 547? 

Sofi&#ep is oofh a tteennghouse for 
informal «n on educa&onai software and 
a soft ware e» change facility Educator* 
who *»*e m me county can come to me 
microcomputer center of me Sen Mateo 
education* Resource Center (see State 
&y Slate Listing Caftfotft*) and cop) 
any o< t.ie more man 100 puPftc domain 
program* or exchange an ong*\et pro* 
gram o* <*s* for a Soflswep drs* The 
prog* am* me*ntamed at the center are 
evaluated and refined oetore ditNfa>uvori 
Pruo/am*, are evaded* tor a «-de verity 
of machines 

fa Oftfe Apple OrvHaftf 

Men*eto State university 
Memorial trt>raf> 
Edticafrona! Resource Center 
Mantle VN 56001 
(507) 339 6201 

Used Dy pu&fcc and private schoors m 
4 7 scnotf frsfnets m southern Mmnesota 
m* soh#ere lenomg (it*ary gives stu» 
dents access to educ*t<ona< software 
and 25 Appwfl m oocum puari Commer 
c >ai software is sohcrted 'rem puotrtnro 
for pew* and eft*rnfr\tf«on only Stu 
dents u*ng me canter mcHxie those 
*rom me u*wer s*> as wet) as per wok 
V'vSrtS tjy groups of vrsm&Tj sthool Ctul 
dren reOtdeAppteOvctiardatsospon. 
sors tesearcn aeeedueeaonei computing 
appt-retons 



Rgyfcw Soctrocs 

Cdseeewees Report Canfl 

tovcattonaf tr&QHS 
150 * CaroPSt 
Compton CA 90220 
(713)919 1955 
Pncerange 92250 19500 

Separate rseues am pUMajhadajr Apple 
Atari CBM.PET and TRS-80 computers 

level* Every aMet comae* DOthti**** 
dons and summaries 



SMERC L-Orpry M^rocompute* enter 
San Mateo County Offce of Education 
333 Mam St 

Redw too Oty CA 94063 
(416, 363 54 77 
$1000 

Frtty progr a m s m ea r^imcvtum areas 
are evaluated m m* puoacetjon The 

otfCMfcaraa BmimiKKip * g eechpw> 

-cm. mo revaiwsrnctuoe noted tanwiyrJts, 
weaknesses and student responses 
ptus a cftecsasi of evatuaaon creena 
vVfmverappacapta eieyatsokstpuOface' 
lammattrevepuOifta^cfAc^revtewa 
of the programs 

ThaOajaalsf 



Ann Lamrop Editor 
School and Home Courseware mc 

SurfeC 

i34t BufldogLn 
Fresno. CA 93710 
(209) 227^4341 

SlOOQ/ra-jue t429S/4osueatl 

The Ogost pr o ta sa rneKuCt*onei sen* 
war^ ^yoo/ama. ifWuomo ad rnaustfati ea 
programs tor ate Apple Alan Cemodore 
tSM Tl end TRS 30 rrtcjocumputers 
Eachrasue renews SO proo/arns.<jr«w»ng 



ofienrnmofettianeOrowrnets nswudlm 



W2 so*mesRd 
PO Boa 425 
Ridge*** CT 06877 
<203>438 2»43 

96900/12 rsaues 
9 coaege 96900/12 «euas 
k coaege S9900/12 issues 

Each issue of tf*s monmiy puDacairon 
>nc^owm»c»ocnrrrputersoft^^ 
trons covering a speed* s iP-ect area 
<sc<ent#. mam secret studres etc ) Re 
vtews are cornpoaaes of several evaaje^ 
ffons at (east one ot arhch « me refuM of 
ciau. 3omft6«i<tes*flg Program reviews 
a^ecunxaative^rno^^t^^.puPfcsne^ 
and suPrect Three edttiona of AledVa 
Refiew are avrartapte 



E«»t€ fnstrtute 
PO Bon 839 
Wafer Am8. MY 11976 
(516)263^49522 

S260CW/2«0profJBS(rn^bapurchesed 
asset) 

Rfo/f sea are two- to tour page soft 
wareevetujdajns covermy aome*or cur* 
ncutum areas mm grade levets The 
purchase of tns eveiuefion product «n- 
dudeaa Me box arth courseware lewews 
dw^edfleovenpMesuojeci w e we Typcaj 
review attojrmaaon mciudes anafyat s 
surnmat^.capeuteevstuetioauaef com- 
ments, sample frames, students' com- 
ments, other re wo we of the program, 
now me teacner and students use the 
pmgranvaistrucfiaw/eo^ 
ariddccunie i<a e ^ \ eves a Tfnn SuOacnp- 
ton price etdudes Pajnouet updates K) 
the fees and me alrt^ROpram newateear. 
puosshed nine tanes a year 



PO Boa 188 
I w C/uces. MM 68004 
(505) 626-6364 
S3 00/rssue. 621 0079 issues 

^eetoigs ti rates products from AAA 
(aOSQMBtf astounding software) to F 
(un acce plaote) Rehnga are based on 
pnee, performance documentation, aaae 
ot use and sophisace fao n Educetonat 
software as weff as ufetees and data 
management systems are reviewed 
regularly 



9iepeet Csaade 



530 Lydon Ave 
Palo Ado CA 94301 
(415)3^1-4602 
(600) 343-6474 

S3 95/rssue {pupeehed o^arierty; 

Software renews from me weeaty 
p^Pacetaan mfeetorigfeee mformeaon 
Snveoaator Adues Comsia^gMa^anea) 
emco»er^inm«puW<*t4)nandeent 
free of charge to AtfoMftaeftJ «uPepepere 
Approiamatefy 20 percent of me softwajre 
reviewed m spec<Vca*y eoVcaeenat and 
muchotmerestiSOtinterwsttoadmrniS' 
oators and home computer _*ers 

Use 



Continental Sottwere 
11223 S Mtftdry Ave 
Los AngeJe^ CA 90045 
(2131 41 7 6C'1 
91965 

Erten8n^dascr^tJor>aotSO^ca*r^ 
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it^'Sewa'*' parages art' inrWdea in 
m»s directory <•»< Appje rcnpatiWf soft 
*are A n w n>fwn «j. raiing teased ar 
enter ta as **av» k* ^ ang entr handHng 
accompanies *»srh entry 

TTw A^cm-y tXtytoofcot 
Ataal Software 

Continental Software 
i?23S M.ndfv Aw 
Los Ar»pe*es CA 90045 
(2t3> 41 7 8031 
$199* 

Appro*™ atet? 50 educator^ soh*a/e 
pr^gjan^ graded cn i;\*y»a vaiye *e not/ 
suppon easputuse WtatMriy and amac 
fiveness are inriudwd ,p mis directory 

TtetsuvBoofc 

AiDL Vtoeo Pu»>c aTions 
5245 vV O^rsc-, Ave 
Cn.iao*i ilM 
3l?j622 9606 

Apt* 1 and *BV fflitions 95 
Atjr, an(j { ,0'"fTU<1< iff editions Si 7 95 
7r>#»tf/(/f flrx.»*<sp utMts fw-a v ew*r ate ty 
fof tn<> Appfe Atdr. C'.OmfTUKJO*'? any 
IBM compjtofs and inc*ud*»5 product 
fcslmgs for software Hardware and acces- 
sor** 7ne fj/uetf u;fc is distributed as a 
reference rxH> to sf.N*ois cntfeges «n<j 

C» wi r#B y p Softwwt Encygteajtita 

Computer Systems Dtv 

iTOo wv.Json Of 

West Chester fa ^9380 
■ i^Si 431 9: to 

Nearly 2QD0 software packages lex 
use Commode*** computers are oe 
scraped tfits diret tc^y which includes 
"St s o* vendors user groups and deate*rs 

EctuceftortaJ Software Dfrwctprjr 
A Subpart Ouid* to 



L,(Craf(es unlimited 
P O Bo* 263 
wttfeton CO 80160 

.:*o» r7o i.vo 
$22 50 

Ttvs din*, tory <ry tuoVs c on ipiete des£ r$j 
tut? information or »>vtt 900<tdLtf ai.onai 
TbCffKorni^u* software paOgges for 
QMCN'N K 1? taf.h ""ntty >fU.<u<1*'S ffw 

'•j f rie ',rrrve software parage puWrsher 
gT„*!3«- ^■^vi fotmjt *anguag" once and 
a ie"gmy annotation Tnen, is also a 
t-vfjVei and aivififlutof -^cK»< 



rrt»s etectrorttc software jjnectgry n a 
cort^nanon min ano word process 
■ng prugj*m Men man 200 software 
puWrshers are Msted prc»v,a>ng materia** 
*or Appfe A tan Commodore tBM aryj 
RadKJ Snac* Sfctetfions can t* mac* 
by grade level, cunjeuium area and 
rornpuTpf A ipflrtr <Knhrtg rjpajauy gna^ 
d^ect tnqwity and automatic SdCressmg 
The dfreclcry runs on me Appte Free 
becayp »s provrded and meApenS4«e 
updates are avarfaPte 

Hawtatt-^acfcayfl 8#ftaa> (0 
t o w aaaii Cta Jop 

S<>nes 80 Users lo;sry 
1Q10NE OcteBtvc 
Cor*raUis OR 97330 

iUp;<i pooo 
$12 95 

This reterence gutde to an software 
avaitaom for Sefres B0 Personal Com- 
Pl«ts contains ooln ax&S*fieQ progrwni 
anoHeMeff Pa-wdpacnaoes Asecfcon 
cp ecu catena) software « <ncfutj«<j 



tdutatfonai Asw< -at*"S 
p O So* vyj: i 

-w,869 9.:':< 

$ ? 9 95 



Jnctai lo Compute? I 

F. durational Comrnunii:at»ons Div 
Jnnre^srty of Wiscansun 
PO Be* 413 
Milwaukee wi 53201 
(4t4t963 54 re 

$4800/4 volume* $1 5 00' microfiche 
Mum' tnan 4 800 compoier bs&ed 
ff»arn<ng programs a'e gross referenced 
Dy wutct; pfo^rammfog category c:en. 
trai pf£>r*»ssor fypr ana programming 
language 

Intema^ooal Dtrtdofy of SofHvare 
Coff^Rrttofl PUMtaattofta, toe. 

Prrnoeton forresiai Center 
101 CoaegeRo East 
Hnnceto« Mj 08540 
**>09i452 B090 
$195 00 

So^tivate packages m rri/& dfft»ciory 
aro or^ani/ws mto 1 0 ? 3ff%r^rri categories 
ano inae»ed Df industry twncifOn «na 
1'tMr Ouaftefty updates On ne* prodwa 
oVi^eiopm<*nts are ava**at«e tor an addi 
ttpna) $45 00 

Microcpmpi^f SoTTwa/a Diractory 

Computing PuWicatrons 
'01 Cot*»gt' Hd tast 
^r-nc.f.'ton Nj 06540 
(609|4^ 8090 
$1?0 00 

Th»s d*reUo*y Hst> morp man 7 500 
sfjftivare programs sn me areas o* educa 
t*on ontenainment and bysmess 

M*cro-»©nwaf» OaMa and Dfcvctofy 

, 0"l -n^ <rr 
1 1 Ta n f»ery Ln 
Alston CT 0€3S3 
'?03i 227 S466 

$40 00 $30 00 for annua! fcupp»menr& 



TrwgLHdeoeSCTaeao^T TOOtoftware 
pac*mgei fitted m me mde* by prttfciceT. 
app^atiOTi dsstnOytor and package name 
Aiso mctuded are an annotated bttfto- 
grapny mtsusfry resource sec^o" glos- 
sary, and arista about buying and 
using totttt&re 

Tfw lUcfoeotffea 

Goddard and Case Pubiisnefs «nc 

I08 0»egon Ave 

8ron*vH* NY 10708 

(914)779.8869 

Free 

Tnis tnnovamre software directory m. 
etudes " typos oi applications Koft«af« 
itstings— pjamfls educatrpnai nome/ 
person* mam / statistics busjness and 
pro$essKmat 



De*«oten inc 
2248 Broadway 
rVow YOfk NY 10024 
(212) 799 6602 

$75 00/$59 00betore 12/31/83) 

TM«a directory mciuoes t»c«iground 
data tor software. OhsrtetsanddfStripu- 
tors and frsttngs & suppt«r$ and rnanu 
taau*ers Arso included are listings ot 
mjcrocomowttiT associattprq magajftnes. 
news«efters producm devetopcrs con. 
Sudanis and a calendar oi events and 
meetings 

PC OaarbygfKwaa 
SoflwM DwK*Ofy 

PC CK^nngnousr inr 
11781 LeejacKwnHwy 
fa<*SK VA2203C 

$29 95 p*us sMtppng 

Mo*e man 2i 000 soft ware packages 
lor over 200 microcomputers cross 
referenced Dy opefatmg system ano 
compatjole hardware- are listed m th* 
direttory 

Mtfo Bbajdr TRM9 
Cd u catk^ »oflw«Sowca<KK>4 

AvHdattfe from Radio Snac* Stores 
$4 95 

More jnan i .200 software packages 
for all TRS 80 mode* computers are 
organi/ed Of tnstfurt»onai lernmques 
user soDfti< i categiVy ( onipuier 
moo* and puWfsn«*r m trvs director^ 
whtr.h w<i: oe a^auatMe in September 
1983 

SiJtlMl Soflaiart Directory 

5«aroe« Corpotaffon inc 
1531 SugargrOve Ct 
Sairn Louis MO 63141 
/314>567 71K) 
$9 95 

This directory hsts more tnan i 000 
programs for Apple mtcfocomputers 
6du<a*tor'at soft ware mcJydrs studenr 
programs and adm»rv&iratfve and uwsty 



o 
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pacKaga* Programs *r Etstpo *ipn#W^ 
ran* tit idle and me r> y sutwc? 

1*» Softam Catalog 

Osev** St*»nca PuNsshrng Cq inc 
55 VancMM^irH a«p 
fWtv vo* NY 10017 
(212|667 9Q40 
$69 00 

More than 15000 entT,e» are included 
m in* <s*ack*y wf*ch covers a 
range o! interests including education 
games pnJeawxaf appfecaflons $ys*erm 
snftw»re and Lrtrtjnes An updated supple 
of 2.500 add:t<ona< programs rs 
#v*uawe to? $Y5Q0 



tutfwat* currently ava<iat>tr for the 
arrd Tf 99 <A computers and 
mcludw m v<%krw* cassette and &ofcd 
stare cartrfooes from fcofh Ti »nd ^inj 
party authors 

Vawl oi M Apple um 
Software Director 

Advanced Software* Technology 
PO Bo.2038 

Shammer Mmibton KS fef>2or > 

Programs a*e itsted eipha&eticafry and 
&Y subject area »n rn f s App*» *Qttware 
d*ectory arn^hrrKiude»aneducai«ona» 
cour^euFgre a*dron 



Tha Mtm Rndar 
A Osrida to Cdfacattowad 
aflrwc onipuiaj toftvwe 

Dresden A*,s,oc*«te» 
PO &o*246 
Dresden ME 04342 
1207} 73' 4456 
$25 00 /year 

r ormerty m© ScnoO M<t:r ovVsrp Drrrc 
nvy me Sonware f/nder is puDirsnefl 

■ -ear *od mciudes eflucatfona! 
sortwsr? or ■ typrs RuAct areas and 

leve* itmojgn re^^j tusorga 
n»n?d Dy siiOierr area and includes a 
hardware specific rnde* 



The SpeciafWar* Directory 

lIMC 
Smte ??5 
iBfl> Murw Rg 
Columns Om 43229 
bi4|263 2123 
$10 00 

t <jmptelp mf urma&on aoout mxrgcom 
uttfer software 'r* ju» m sper«*» educate 
is induced ir thts directory which atso 
i^ift'nhfTjcjfona) adm<nisiranrtf proles 
s<ona! and ev«uat*on /testing mater ais 



SarifTa IMS-* bjjcaflonaj 
Software Directory, Apple « Crfftton 

^en«ng s«f«n PuP<<sn,ng M o 
T 90i S fh 35 
Austin T* 78744 
'512,282 6840 
$in95 

Hundreds ol edu£ agonal surr*at<»pf0 
prams *u* me Appte if ar« or yanked Dy 
'•"t'ifi area ir. ir,i$ directory h also 
t^ors a description 91 eath urogram 
<j poM.v*" s »**oi matiu'- sec'ion and a 
T.aoer ind«'v 



Tt^ag/4A Softwsra OUectocy 

r *'«»*s 'nstr^rt^nt^ |r,c 

Lutoor* Tj< 79406 
■H00: B'.8 4565 
$5 95 

T n«, W8'1 inet»r/'> an o* t^e 
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information Sources 
For Adults 



Table of Contents 

T*» «g iw ww DOOM i* »cf*M nef« lupOr ■ tut nnga o» KSucxinrat 
coniput^iQ momwixm. in.ii how to mm your hrei program lo cumcuun 
tuggMttOftttwK Uctoiroamt PuUutart McfrMsm Mprwranunftni 
M tMMI M ta and at 9m McHon 

• Book Publishers 



• Educational Computing peeets 

Whiien etpoooly tor co»nput»r-uwng eduction. these mt^imi fsvWrv 
otewxmm to cua njf tM m. software n »* ew t end new produdnewe Subscnp- 
tarn rtorme&on and emojftetvje pneef ere tncJufed wrth each fating an 
eater** MeMM met me p^bcanon a not evefette on tf» iwntfMd 

• C omputin g 
— General mjgetr 

AaHough me 1 8 mtflumu toted here are «r«en for computer enthuensss n 
oenerel, they ccnfe*i a proed range ol nf crmauon rerfevam to educator Many 
gjhi pufAcetwna eito htve monthty department covermo education*} 
computing tssuei end product* 

— Computer Specific PegeM 

Each c4 these mageimec a avaie* tor As 
oJ fro p iaoceiOT conies r^pro^ 
school eiyecsfCfie 

Wcw»Iett*:r« 

• Educational Computing 

NoalQfttmerw»aJetfara««pu^ 

oo»npU*>0 Put*c«oon$ report on !/<fcngs from currem glutei ahd prowde 
covajaye of cortforencee. many corneal programs end programming toe 

• Computing Fegetl 
THene niniape desc/fced here prowd* wtormefcon eoout computer retted 
topes twm prodyd n«i to user groups M>my of the pubfcesfcone are 
computer tpecAc 

Oa-ltec Source a*get3 

The four on-me information end teerch terwoea detcnoad here prove* 
eccesaro el m*^ education feMedaettbeeee wwa or cat «or auotcnpiw 
intarmeiwci end e a* ol me database* eccew^ mrouon mese eource* 

Prtrftanc Director^* Fegeia 

These daeciones provide deleted <r«orme^aooumemousend»c^d»ie«w«ef 
Beams* end how to condfccl en on4ne teerch tor e specAc subfeet 



200 



Magazines 

Educational 
Computing 

ACDS Jowmar at id ACDS Blo naor* 

ARsocuttf^* ttx Cdut.aiiorai 
□«!« Systems 
1?0l IfitHSl N f* 

(202)6*2 V845 

J<iurn;|f $ 7 00/ ropy $^ 00 / 4 fcsues 

The At PS jQiftn^j ,^ £ pro%*woriaV 
m «<lptfK: Q\fc8Ttrr»y thm putrtshes reports 
<? KJ^na^ft^snwT^ project desenpfcons 

frWf.ng to tMyt.«finn«| rorrtputer u«« 
Mrfny dfrfc.li", '(k wi on pm&toms n 
<n*tr or imruii (K- >t yn antf «rtm»vslraln« 
«ipp<ic,«?«ms *<xl pt<*fi>< «J by an 



atatmd and ■ tsj « keyword! Tne 
wy**m*x report* DtmoMhfy en fa* 
seertn to ■pphcMona of concuss?* «n 
education Research and nw«i tram 
eCw croup* auch a* ERIC ml M£CC 
(tat Educstnnaf Compufmg Qr^ntn* 
bora Naftonef Aaaoce&one^arereftiaffv 
included 

P4man Leajrwng. tnc Lb " Ib4i " w 

19 Davit Dr 
BdmonlCA { ^iKK> 

KbO/usue S 'D5/9q»«« 
Cb&sraomCu zxttrL—mrQ, formerly 

induction Fufftshed nrw bmee tfunng 
the school yea?, (he msgsnnt inchjoas 
etacher-faNBtapaa eaamoft) s*ae*. «*> 
ctoi *0ti ongmsi fjroorern*. loftwsnr 
few* and f (HAM poster tor ctasvoom 
use Manufacturers tnfor -nation on new 
product* ana a ceipnoaf of mmi tn (he 
educated computing wood also appro 
tn e*oi issue Two of me issues ere 
dtfRCtories. one tests educefeonaj com- 
pot<H resources and me other covets 
educational loftwate 

Compttftni in tfto Ctesatooar 

3 Carta* Ave 

Toronto, Ontario 



eMRMiiKMtaevxiroejaiUTS n 



Canada hUM?* 

I? 50/aswe. S2500VfO issue* 

Each woaoa^on to B*s CantAen 
pootcaJontncajdesacopyoltneC^ 

review* a Quesuon end answer column, 
^an^toonivcnsud^aacon^utef 
languages 

International Council for Computers m 
Education (iCCt) 
Unrvgrsfly of (>agon 

Lugano. OR d74fjb 

(503)666-4420 

13 00/cssue Sf 6 SO/9 roue* 

rne Computing Tzmctm punksnes 
genera* end techntcat ertides on me 
twfrucfionBl mm* of computer* snd on 
teaenma about computers Ofier j to 
memos** o* fri© tniamafjonal Coo, ci tor 
Compuaer* *i Education ( see Ed» csoona) 

tipns), 4 ernphamm precoOeye educa 
hon eno teecner ^ainpnjo Toecnem n 
the f »eW wres most at tna tf t»cies n ai%o 
includtjs proofammifig luyoesifonti 
con^irioprt>wen^.so»^ea*w&oo% 
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ewt ti*sms o* i cc ' *, 
ptft^|»atfidresiMjrce..tvti«i hm'v.i 
»*0*c,J*C*l devekJpmt-nfs in c. n » 
Decs •ar<*ym»3n|iyn3wM so 1 ;*^ afors 
.n r<CUX«toxi 

CHU 1 

Upland CA9464>1 
<4Jb>499 'W7 

$4 00/fSSuC 4 00-4 »s*>ues (*ndivtd 
ua^l lt8 00/4 f5«**»5 (sc^ot-fi borates 
and oihw irsfcluhons) 

LHlA Cornpufet\ fte&fag * 'lan- 
guage A fts a a no** Quadjefly tor educators 
Aru.tvs describe educators' firsthand 
e*perienf:r*#«fi imovatrve approaches 
owirrvicws rfnow ro». ipufcrt can ampfcfy 
torching sfctBs ritsfarcri on npw ftp 
puwhes foi dealing witn tundamenial 
r^icaoonal issues and pr actiral sugges 
tor t vailing sot ware 

Educational Contputrr Magailwo 

at iwnp irv 
»* O Bo« S3* 
CuPwtffK> 
<40fl].?*k? V2* 

SjCKMiSuft |1S 00/10 .SSueS 

Thrf m^u&/fnt> for t*cJuc«lors uS»ng 
f o<nputt.M& in i.idssronm p*a>mmes 
pi >s vpfc* dfnpf a b and pr c4D*rms erf rttiuc 
1*004 « '. r imposing t&fn issue includes 
'egwar columns boo* and educational 
«.t;*!«*afe »vrm«rs en advice column. 
4 r <1 a calendar or upcoming conferer ces 
<n t^r *f#»*fi Artirtesrnwvsurntoprcsas 
tf7*i M»f«i »»fv«e loyca«xj courseware 

*'vftiu4tK>n 

Education* Tactuxrfogy* 

'40 Syi«a. Art- 
f-.g*wocdC '601? 
(.'OMfln -4i 

S*> 00/ iSSue ' ■ ' rSSoes 

Tfxs long • .. d monthly is on 

(v ft«d tow jTd genera! educational us* of 
[•■( rinoK^y* { M.tt i&si** has t.oJunin*, un 
#n a!*>nai( uT\puS<{^i4r»jffii»viimfnixSa 
"<•«%•, i*o<.txu '".ptM tjf is^'S uh*;f a 
( tut*** imfi ot aUK.Ies f »»nT05f>g specific 
'y» (if ( ia«sfc>©m use erf te< nnotogy. 
•r* i l A>f^d» i laii«*dff > v*wsolUx*s mate- 
jf»U products LtiiH iittonjiJpvhnQi 
t*/v rtiaws attmiioe Ju •wTtTw^fMtt' c ommof 

< wit* «v<it(ftWectiiKKw8fe Coiumrnsfs 

< < iTifmH-^ on .;peof<t. development m 
i K»* .iiK»f mu«-( n oology iharoeliralarti- 
f 4l»sc. i/s^ tm- *nys of if}u<.al»ona{ 

Etoctfonlc Education 

i ii iitrfi»( i ivnrritjritt inr 

r j .»*.)•. . i J . vx* 



E4rc0owc t ducaoon mtorma sc^ooi 

■dhumbatDra *nd rdurjiltrs f rum maddk. 1 
scnocri mrr ^> cottege afioui tne uses 
otiactviQioQy moducMon Artictef cov*w 

tecnnoJogir 's appfatalionii m school, 
now products, trends and mJcrvrews 
wnh prumnem prapto tn ftte tiekl 

Li#ctf octtc Laarctog 

Schr ilotlK:, irtc 
73Q Broadway 
New Vet* K( 1O0O3 

S3 SO /roue S190078 issues 

£*ec Dome I earns*/ provKfes norrtccn 
racal crrtrpducijon* to oducatonal cjm 
pufmg appfceaitpns Naws cotumns— 
inclLid»nga\*/a«hpTyk3nffpoflarid^ 
tonal Hems— report on mnovatwns and 
otknalroc ^jfrntytocornpuersinetiuca' 
ion A group ot educators evaluate* 
commercial soR#are. and discusses me 
success of cMissroom spp^cat«ns as 
well as pedagogical and progs anvreng 
tiufls m me sofrware Regutar features 
ncfude a primer for teachers wffn nvnonai 
computer fifter act . teachers suggestions 
for s<mpte computer basev 1 classroom 
act«vUies. and guaSes to pr oposa 4 awrftng 
and f und^g sou,oos *or me purcnase ot 
«Jvf atjona) techfwlogy 

btstfuc^onal Innovator* 

A£CT 

n?e i§mst. nw 

rVa^^tglon DC 
(?02) 466 4780 
S3 007 issue, $?400/8 issues 

Put*snedby the Assooston tor Educa 
fionat CornniurttcatTorrs arto Technorogy 
(AECT) insmtCJOfiQi //inovafor features 
arttc*es on new aspects of educa tiona) 
technoiogy FreetoA£CT(seeEd^caJsorui 
CorrrputvigOrgarvsSions National Asso- 
DjftMXfS ) (Tiemoers. it monfiors educaicmai 
computing and offers speciat issues on 
rrucfocomputefs m education Articles 
and a new products section reguJarty 
aesc^iDi'ftafdware A*so announces bt»o 
grapn»c searches and reports avarfao*e 
frt>m tne f Hit database 

Irrtartaca* 

915 R./« SI 

Santa Chtf. OA 9b06O 

(4 , 08)425-^fi5l 

$4 00/issue $i ?00/4 issues 

F or computer scarce and data proces • 
su>g educators. lnJ&ft&ce The Computet 
i tiycafion Quarter fy ncSjdes boo* reviews 
anaprogramrntngbps Ancles ancopan 
ons ojscuss c umcu*a and n*rtnodoJogies 
K'roJvf»d rf? teaching atwuf compters 

Journal of 

Computer Basad Insrrvclkm • 

ADCtfj 

Wesl^'n Wa^r>ngiirfi ilfuwnsify 
409 Ml!'"f Hjft 

Br.'Hingn.im vYA 



$6 50/issue S38 00/4 issues 

Free to members ot the Association 
(orO^Peve^cpmcr*otCorT^kJte*'flat*o 
tn*rn*ctwrsi Systems (see Educahonat 
Computing Organuat«ns Na^naJAaso 
Ctations). me Journal rs a protesajonai 
quarterly of thaorettcal articsss, tpctures 
and reports Writings discuss research 
findings and surveys <n the tietd of 
computer - Dosed nstrudion m etemen 
fsry and ser^ndary school systems 
rpfieges, ousmess. rmwary and govern 
men] agencies 

Jcuroa* ot EoucatJonal 
Tachnotooy Systamt" 

Baywood Puttfrsfwng Co . Inc 
Box D 

i^ManneSt 
FajTTftnodaie. NY 1 1 73b 
<516)249 7T30 
Sib 00/4 issues 

TriTS Quarterly lecnmctH fducationaf 
roumal rs prrmaiiy concerned w4h cuir»c 
uium and prognm dewtopmrm Articles 
discuss the rnodets and svuefure innerent 
cn educational programs, and are drtected 
toward the developers of cumcu*um 
projects or mstructK^taJ support systems 

The Logo and Educational 
Computing Journal" 

Su#te219 

1 320 Slony Brook Ha 
Stony BfOOfc. NY 1 1 790 
ibIG) -5t39 
S20 007 S i ssues 

Tareeted at leachers currently using 
microcomputers sn thm cJassiooms. this 
nsaganno focuses on versions of the 
Logo language Tne editors ***K.ome 
readers' i esearcn fmdings and commen 
8ry on computer a$»,fst<rd •nstiucfron 
and rotated rssues 

P I pa H na • 

PO Box 388 

lows Dry. IA 52244 

(319; 353 5/89 

S3 507 issue, $1000/r ^sues 

Puotisfied Twee yearly try Conduit \ see 
Software Resources Cleartnomnises) 
Pipeline ott&rs ideas lur computei use m 
education Fach issue contains descnp 
tions ot and order forms for Conduit s 
iatesi reviewed and tested materials 
son*? of whiGf are appk: sote to secondary 
schools ArtfCfes mtegrate drM:uss*ons 
of educatiiiruji technology, pedagogy 
and c unguium content 

School fctJcfeeomputsf Butetln* 

learning Put^cattons f"»c 
t 'o Book Marfcelmg Sef vices 
3030 S Nmih St 
Kalama/oo Mi 49007 
|ht6j 372104b 

S28 0Q/ to issues $50 00 i ^0 issu*?s K2 
y«-a'S} 

!n it ~ t us*. ur«! jClv L-f^uhlu.af.'L>n SMft 
e*p<ivi*sci>m^ing. i«k ep^flndUtrnds 
and is *fitten vptx ifraiiy edur aiors 
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Scholastic, tnc 
730 Broadway 
HmwYa\ NY 10003 

W50/jssuo>$i$ 95/8 issues igtfroduc- 
tar .|t900/6 tisue* (regular ) 
fl aw mj 'ri mtm i mum y n Tnjti mail is* i, 

son end prececal tuggpttons tar integraf* 
rig computed enfo the classroom ft 
resides * -mUpUu wcjd rtformaaon about 
nowiomputers wur* nacftey d ew iof m o 
lesson ideas, and edotnsjfcve new book* 
end resources 

tTJIXJOUfflSl 

PO Box 17239 
Irv-nc CA 92713 
(714)261 0366 

Freoioojuaat^sciiocsiand laojarsaaecne 
Putftsftsd estrone year. 79ctnoiOQ 
Morgans nt<fucmxi(T HE)Joutmt 
discusses me theoretical and pracfecet 
aspects of ecfrxafaon tocfr sjfcjgy Rcwew* 
Of software, projects md pubkCdhons 
are knfced to an kxj isy Serves Card so 
If it reader s can gel additions) rtorrnr 
twofwnrrwfwUctwofS Majorat! a geared 
fowwd the promptoi of educational 
technology 



Educational 
Conqguttng 

ACM SiOCUE Bufle&n 

Compjt»«r ij ,«»s £durat»<m 
AS5£X hw <^-ip«ftng Machinery 

i 1 w aeno St 

Ne>* Y{Vk NY MJOJb 



(212)869-7440 

S40O/iSM»0aoy4tsaua«{ffa«(TO 
fC*ACMrnentes) 

^aaa>aw coy<s^a«td-3rsnpoc4 
anosss, ivanasad aeon nason asaouroat 
uaaMlorecajcamsmaslBdricximput 
era PracficaJ guides to prc-rot-on of 
compu^ -based aistnjcuonal rnajensts 
ano reports or research on me aducs- 

aw often wicfuflefl Tweflueeew presents 
(mannews with leaders n educe?**** 
compu^ng and provides coverage of 
confanwcea and current projects m ffaa 
Md Puotahed by ma Assooauon tar 
Cog*>^Medfsaefy tees QaucrtaneU 
OigantiaHone Nation*) 



S tu d ep aae* Tacftnotagy 

189 Newton 
Qten EByn,fi 60137 
(312)858-7869 
$1 SO/tssue. ft 8 00/ 1 ? issues 

Tf*s monthly n a w ej gq ei focuses on 
me process or selecting. ecoAKnng bj* 
us*x»compuie«e*scf»3aBvend 
formation about funding, software, re- 
seercn and support materials 

. 4» . a . - 

Robert Stuart Computer Out) 
Reoerl Suarl Junor Ktgn 
644 Coswefi Ave West 
Tw#i Fots, JO 83301 
(206) 733-4875 
$300/6 m&ues 

CPrnpusjr 7m* produced by students 
and educators m me Stuart School r> 
fcfsno(saeSlste-by Stats Listing tdahoj 
Dedjcated to the crowm of compuer 
programnsno m school*, Co/npufer ran* 
contains programs, helpful programmmg 
frnts, and notices of cornputaig resources 
and pubfecafxvie 

aux . 

Box 18547 

San Jose CA 95156 
(408)288 7642 

S8QQ mtfjviduafs $2000. tnshtuhons/e 
*ssues (mciudes mumoeisnip) 

T he Caitfomta - based grou(> Computer 
usmg Educators (soa Stste-by'Stsre 
Learn, C@*Xm)QU*$hesthatMTKTtt*, 
mwukifter fhsd confers meters* of barest 
tooompi4erediicafors Anrxwicemenfs, 
te«ers. apocrm, programs, teacfsng ideas 
aMcLtfrtci^i, and sofhKare or Hardware 
reviews are cor^nbuted by members 
informal ic*i on upcommg conferences 
r& ftfso included 

EHic/lR Update 

Syracuse Unnwfsrfy 
fcRIC CteafingtHXrRe on 
lntarmaf»n Ftosources 
ScnooJoifSucahon 
Syracuse. H* 13210 



P*6| 42^3640 
FreeTJSMyee 

Ttssa 
ad nvrocompustf-i 
me ERJC rnicrofcne cotactoyi aa ejefl 
as books cvssaMs from OTsn e sce^ 
puDfcsners 

rrc 

Far West Letwrstory 
1855 Foturn Si 
Sen francaco. CA 04103 
(4tS) 56^3221 
$27 00/11 tssues 
Tne goXca^onar rac nouup / 6 Con; 



Sr^Sl^^^^ ■ 
Lc wai airitiReeeagCTandDa \ <i LAi»a< 

(see EducaitonaJ Compueno Orga,^a- 

bona NeaonaJ Resource Ce^asrs) f TC 

tnckides nformuon about confuting 

res.xrrces upcoming conferences and 

new pub&caljons fJescnbea c s js er xww 

sppbcabons of compuert and run* a 

coiumn answenng readers' Questions 



On! 

T ectinic afEducaaionftaseafcn 

Centera 

SEaotSf 

' Camondge UAQ2138 

(617J547»90 
SI 000/4 tssues 

£ecn tssue contams programs, boos 
and software re vie w s , news on confer 
ences and an «taa ejrcnange forum 
Two new cokfims me cased "Class- 
room Computing ft nd "Tools of me 
Trade" Hands On* ts puotrsned four 
itmes a year by TERC (see Educations* 
Computing Ogaruianons r4euonaf Re 
source Centers) 

Mtoc<c«pufefs in Education 

Queue, fnc 

5 Chape* Dr 

F»trUe<d CT 06432 

{203)335-0908 

$38 00/ 12 issues 

Oueue ssc^lwarec^neufor pubtehes 
mis monrftfy newsteffer. whrcft focuses 
on me commer eta) educatjonaj fioffware 
markefpiace Besides descnomg new 
educaJtonsl programs ava4«b(e from 
Queue, me newsletter sumnwum soft 
wane renews from other msgftrmes and 
notes where me reviews fas? a pp eare d 
WcnxrompyJers <n EtSuestwn reguiarty 
cames announr^ements of new products, 
pubboetions. worksnops end projects 
Subfcnbers receive a 10- percent oaxounj 
and 30 day return pnvwjdges on aS 
software ordered from Queue 

JJ«6dn* EducaOeael 

Nalonsi Eflurwions) 
Computef Ltuwy (MtCOi. | 
PO Son 293 
Ne» MMonS CT 06/^6 
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(2©3)T54 7760 
SI 2 00/5 nsies 

Th* ncwstmrer putmsfted Dy NfcCOt 
(see Educei«na* Computing Orojtnue* 
lion* Natar^Reaotirot Centers) report* 
on conferences and new trends r» atiuca 
' -tat compuhng, and reviews boohs. 

Mniiit^roIOwCoMorOuson 
Uses of Cos^wtef* in 

Miiti Sciences Dtp! 
14 MsmonalHaa 
Umversdvotl 

•NaM rtt OCigyti 

. <3G2> 738^140 . ^ 

A¥*daWe free from me Consortium on 
the Uses of Computers m fctathem*acsi 

Saencestducaftonf tee State by S8»e 
Listing De&MOfp) trxs newsletter is 
tnfencJeO* to* educators at aft tevets. 
eJerneotery through posi secondary 

Computing 

Cupertino. CASS0 14. 
<408)99G 10?0 
free/4 issues 



*PP» £dMceftpn News, a Quarterly 
pubacaNonpf Apple Computer, tnc . con 
terns moustri updates, product descrtp 
norm eouce b onet compuhng, new s and 
feature stones about the use of Apple 
compu«Hs m schoofs around me work* 



PO Bom 222/ 
Seattle. WA 991 M 
(415)878 91/1 
ft 10 00/4 issue-. 

A Quarterty newstett^ published by 
me I ntemstionaj Apple Core ( see Educe 
NyitfCorr^&rfv^Orgereraons Nstwaj 
UmQfPVPS* . 
ufif y pfQQreme, 

tor»eAppi>;* n ien4 s^ e >O pio »e fa wv * 

bps 



Atari 

c / o rVancy Austm Snuaei 
PO So* 1176 
Oange.HJOroSl 
(201) 763131; 

Tms newslanef « pubfcsbed by me 
Awn Teachers Network (sea EducatfoneJ 
Compute Qro^rusijons NationslAsso- 
Ciatans) and others fnteiesied m she* tng 
mkjunaleon on use & the Afsn computer 
« (he elementary classroom Network 
menW r %js$400annua%and*vajdei 
the Quarterly i 



BwSS 

716E Street Sf 
Washington, DC ?0OO3 
f?G?) &44-0900 

S?0 00/ 12 issues 132 00/24 issues 

SuSS provides short articles and p>o- 
grammtngbps for Heath fJenrth users n 
ts pubfcshed about every three weeks 

FOLLK-Lom 

Friends of LISP /Logo & feds 
436 AraftoOr 
Ssn rrsnosco, CA 94132 
(415) 75F-OUK 

17 S0/one year (pubfashod rrregutaffy) 



narv 

artrfoa) tfflc-fhpenca ideas tor imng 
Logo m the c l as sr oom p r ob le ms and 
puiifas for ch*J«ren era Oscus&ons of 
new computers appesf m each issue 

Utaesy SyaeMw) Meerafetlw 

American Library Assoc 
ME Huron St 
Cnxago tL 6061 1 
(312)944-6780 
*30 0Q/ 12 issues 

This newsletter « pubfashed monthry 
byLftretyTteMMbpy Reports, tt reports 
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94 iouc*noN«. aaenjti«c«Wf*/*no*s 



Ecfateational Computing 




• Associations 

Tney? groups provide members the opporturuty to exchange sfeas and 
information through meetings and pupbcahons Many of me assoctafcons Maw 
siste annates (see Slate by-State Usfeng Oetow) 

• Resource Outers p*9*ts 

Centers vary mdety m me services they offer educators, and may include 
information referrs** software exchanges Kid pvbbc 8cces\fetrr»naJ% 

• User Groups^ Page* 

These organu anons ot computer users exchange ideas end edwoa Men 

groups ere computer specifc. many have education speoeJ interest groups 

• User-Crroup (Clearinghouses Paget* 

The national offices listed here provide individuate wtfh information ghoul tocal 
user groups 

State by Stoic listing . . . 

. - - Education Departments 

Each state listing Depms ninth me name, address and telephone numter of the 
mdwidual respon»ote tor tinssrrvnafcng x rfojroa& un aoout educational computing 

. . . Associations 

T hese orgamz stems provide educators me opportune lo exchange f^ormatim 
aoout comptaef use m the schools through pubfecstsxes and regular mee&ngs 

. . , Resource Centers 

The centers listed urxior this heading offer educators and the goners! pubbc • 
vsnety of stttvees, mcsudrng hands-on compo&r experience, software preview 
tny, and U3nsu5atxxi aDouf the selection of compute for llw ciassroom. 

Canadian OrfftudbaiioM 

• Education Departments Page i» 

listed here ere me indivxluats n^ponsifeie tor di*se<T*ttfang riormaiion about 
educa»onaj computing actrvtfies waran me* provinces or tenttones 

• Associations Page 128 

These groups provrie area educators ma opponunay to exchange ideas and 
sntormatton through regular meetings, pob&cshons and specsa report* 

• Resource Outers pib» i» 

Ottering workshops, software information and hands-on computer experience, 
these centers promote computer Ufaracy wtftun we province 
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PARTI 



15 



Sources: People, Places 

and Things 

Table of Contents 



Ideas, Information, and Materials 



Anthologies 16 

Bibiliographies 17 

Indexes 17 

Online Sources and 

Databases 18 

Databases 18 

Resource Centers 80 

Research and Development £2 

Software 

Software Directories 27 

Software Reviews ; . . . . 30 



Software Clearinghouses ... 32 



Associations 

Educational Technology 38 



Computing Science 36 

Educational 38 

Periodicals 

Educational Computing 38 

Computing 43 

Educational 44 

Newsletters 44 

Funding 48 



Miscellaneous Resources — 48 



Ideas, Information, and Materials 



Information on oomputsrsesn bs obtained in almost m many way* as computer* can be used TnU 
section provide* descrinttoDs of s variety of Information resource*. For print morrow, mm 
Anthologies. Bibliogrephiee, end Indexes, Sourest of eompBttr-tacid information retrieval are des- 
cribed io Oalins Sourosi and Dttrtmi (trow pmwo nm X ocs np ojsr baUsUn boards tooomplam d at a sad 
reference systems) For human rttourow consult the listings under fWsouros Centers (groups, 
places, end serviess assisting educators s/tth sflpoattooal rgmputtngtnftprmstlCTi.trs ifli sgi sftd plan- 
ning) and Research and Development. While the Research sad Development orgonisstioas also 
occasionally provide direct training or advisory services to educators* lbs main reason for Including 
them is simply to Identify those group currently contributing to advances la educational computing 
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53 



Computer-Specific 
Resources 



The growtlj of educ.uonal .ppllcatloni of compute™ over th. i as . f „„ K „ w- ! 
B~. U ~ m*,y .chool. .re commuted to one. or .. L, i^y^T, ^'^ ,^ b *" n 
to narrow toeir «»n:h to source of mform.Uoa Tito* ^T.«^f £ , " ' ' ' "> '• fo^ 
PUWT. To help .doctor, focu. Utelr * t^£ 5H£ ai^^E 

perlodtcJe. software directory.. »od user rouo/- fnr^L-h , , D "™oiy list, r**,^ 

P«k^d Md mt.icompufr .y«e m . or OECm,^oml^^l^ r c^^7^T^ ° f 
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PART III 




Local and Regional 



The most usefui resources for educators 
interested its computing may be ihot *> available in 
their immediate g^ofrraphu**! area, Tblfi part of 
the Directory is intended to facilitate the sharing 
of information and ideas among computer- using 
educators in the same region. 

Within the sections for each U.S. state and 
each Canadian province we list government 
contact persons who have been designated to deal 
with educational computing Also listed are CCN 
contact persons who have agreed to refer 
educator* to computing resources available and 
to help answer queries While these contact 
persons welcome calls during the weekday hours 
listed, they ask that ioquines by mail be 
accompanied by * self-addressed stamped 
envelope and that questions over the phone be 
brief and specific. 

The bulk of the listings fo» each state and 
province are places and organisations. Educators 
should find Resource Centers. Ongoing Projects, 
and Organizations to be particularly useful. 
Teachers, parents, and children should find Com- 
puter Learning Places, and User Groups to be a 
source of interest and learning about computers 
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c^JZ™ rket '* ** r ™ h ' Wlth a "«*» of diverse 



SCHOOL EDUCATIONAL SOFTWARE* 
5ELLCTFD COMPETITORS 



Types o f comp etitors 



Examples 



Educational publishers 



Hardware manufacturers 



tdu itfon.il software 
publishers 



Nonprofit aqencics 



System/professional application 
software publishers 

Video game producers 



FRir 



- SFN - Mlndscape 

- Scholastic - Wixware 

- CEPP/CSW 

- MiWken 

- Addison Wesley 

- McGraw-Hill 

- IBM 

- Apple 

- Commodore 

- Spinnaker 

- EduWare (MSA /Peach tree) 

- Tito Learning Company 

" Educat,0nal Computer Consortium (MECCJ 

■ CUNDUIT 
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Visicorp 
Microsoft 

Atari 

Milton Bradley 
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eFax cotA vAfliwE 

CAI rriuratlnna! prngrari* rover a wide range of school subject areas . . 



MICROCOMPUTER PROGRAMS BY SUBJECT 

Sub ject area Number o f _ programs 

Language Arts 1 ,627 

Math 537 

Science 233 

Social Studies 175 

Educational Games 9$ 

SAT Preparation 53 

Library Science 38 

Others 203 

Total programs 2,963 



Source: Future Computing (December 1982) 
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Mjrkct Status and 
fV ospec ts: S chool 

TIk» school m.irket has demonstrated potential for CAI applications but is still 
,m emerging one. 



Fvatutition criteria 



Current situation 



- Hardware penetration 



Applications/ 
demand 



- Market prospects 



- Estimated 70% of 80,000 U.S. schools have 
one or more microcomput r , a total of 
350.OO0 ifi all 

- Broad and growing range of software applica- 
tions available 

- Over 3.000 school educational software 
programs available from large number of 
sources /publishers 

- Educational trends/ funding and hardware 
manufacturers are supporting growth in 
hardware penetration 

- Precise rule of CAI in teaching and learning 
still fo be defined 

- Competition already intense 

- Software distribution issues fe,g,« configur- 
ation/networking, relationship with home 
market , bundling /pricing) still unresolved 



CO 
CO 



BEST COPY 

ERIC 



217 



BEST COPY 

ERIC 



Data From Swift's Educational 
Directory for the Apple* 



Year 


# Publishers listed 


# Titles 


81-82 


100 


800 


82-83 


1*0 


1701 


S3-8* 


236 


1880 




* 




84-8$ 


370 


3000 
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- Director published for educational software buyers In the school 
market by Sterling Swift Publishing (Austin. Texas) 



EDUCATIONAL SOFTWARE 


Personal Computers 


Number of Educational 

our IrlAnt rUDLIancKa 


Mu*er of Programs 


Ami I J 


120-130 


800-900 


At ah i ^00/800 


50-10 


250-300 


CommuDOHL PET/CBH 

• 


60-75 


900-1000 


Commodore Vil-zq 


15-90 


400-500 


IBM Personal Computer 


30-55 


40-50 




2P 7 5 


400-500 


TRS 80/L III 


150-180 


900-1000 

• 


TRS-80 Color Computer 


10-15 


70-100 


© Novi^cr ,1982 Future Co^utlng, Inc., 900 Canyon Creek Cnuwr, Elchard»on, Trnmrnm 7*0*0 



to 



P^ST COPY 



219 



MAJOR CURRENT/POTENTIAL 
EDUCATIONAL SOFTWARE PUBLISHERS 



Ktnufacturere 


EatercelsBBeet/Caesi 
Producers 


tn 


Aval on Hill 


Annie 


Brederbund 


Atari 


Creative Software 


Ccwodore 


Data Moat 


Tsndy 


Betaeoft 


Teaes Inetru. 


Electronic Arte 


Tlaex 


Epya 




Infocoa 




Kuae 




Parker Brother* 




Hilton Bradley 




Sierra On -Line 




Synapse 




Screenplay 
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Educational Software 
Coepsnlce 

American Educational 
Deelgnware 

Eduvare 
DIM 

Mililken/Edufun 
Educational Activities 
Microcomputer Educational 
Program Design 



Entertainment /Education 
Coapanlee 

BBS 

Roe* Computer Software 

Learning Company 

Micro lab 

Scarborough 

Spinnaker 

Tlmeworke 

Mace 

Computer Advanced Ideaa 
Counterpoint Software 
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Book P ubllebcr 

Reyden 
McCrew-flill 
Readere Digest 
Prentice Hall 
Scott , Foreman 
Scholastic 
Xerox 

DUltbltni Pros 

Slam * Scbuet< 

Randoai Houae 

Bantam Booke 

John Wiley ft 
Sons 

Addleeo-tfealey 

Dutf-wj 

Harper ft tow 

Houghton Miff 11 

Van Roe trend 

Harcourt , Brace 

Rand KcBally 
SRA 
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Figure 48. Which Software Pubibhen Have B<*n Most Popular 
In tht Elementary School Market This Past Year? 
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Figure 49. Which Software Publishers Have Been Most Popui 
in the Secondary Market This Past Year? 
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APPENDIX VI 



SWMARY OF RECENT SCIENTIFIC RESEARCH CM THE EFFECTS 

gf amnm-BASED education on elusniasy school pupils 



Effects of Computer-based Education 
On Elementary School Pupils 

Chen-Lin C. Kulik, James A. Kulik 
& Robert L. Bangert-Drovns 

The University of Michigan 



A symposium paper presented at the annual meeting 
Of the American Educational Research Association, 
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Abstract 

A meta-analysis of 29 comparative studies showed that 
computer-based education has generally had positive effects 
on the achievement of elementary school pupils. These 
effects have been different, however, for programs of off- 
line computer-managed instruction (CMI) and for interactive 
computer-assisted Instruction (CAI). in 25 studies, CAI 
programs of drill and practice and tutorial instruction 
raised student achievement scores by 0.48 standard 
deviations, or from the 50th to the 68th percentile, in 4 
studies, CMI programs raised student achievement scores by 
only 0.07 standard deviations. Study features were not 
significantly related to study outcomes. 
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Effects of Computer-Based Education 

On Elementary School Pupils 

Using computers to teach children is a topic of qreat 
interest currently to parents, teachers, and researches, 
?h» B \ SC 3 £ ard to P ic to brin 9 into focus. Even 

2? i«^5*S° 9y a" L h f ? re ? is open to di spute. The acronym 
CAI is often used, but it is variously interpreted as 
standing for "computer-assisted instruction,- "computer- 
aided instruction," "computer-augmented instruction " and 
computer-administered instruction." Other terms used in 
the area are computer-managed instruction," "computer-based 
learning," and computer-based instruction." "Computer- 
based education," or CBE, is becoming increasingly popular 
as a generic term for the area because it encompasses a 
broad specti-um of coraouter applications (Hall, 1982). 

»v J*?* fof^ uses of the computer in teaching occurred in 

\ at * 19505 a * JBM's Watson Research Center {LevienT 
1972). By 1958 researchers there had already programmed a 
digital computer to teach binary arithmetic, in i960 IBM 
researchers announced the development of the first CBE 
language, Coursewr iter , designed to enable educators to 
develop instructional modules without the aid of computer 
specialists. By 1961 IBM's system of CBE was being used for 
teaching stenotype, German, and statistics. 

Major developments in CBE occurred at university 
f eS foco h centers in the years that followed (Hall, 1982). 
? If 59 engineers, physicists, psychologists, and educators 
at the University of Illinois, under the leaderships of 
Donald Bitzer, began developing the CBE system that was to 
become known as PLATO (Programmed Logic for Automatic 
Teaching Operators), in 1963 Patrick Suppes and Richard 
Atkinson began research and development on CBE at the 
Institute of Mathematical Studies in the Social Sciences at 
Stanford University. In 1964 Pennsylvania State University 
established a CAI laboratory under the leadership of Harold 

^i=. Mlt " research, development, and implementation in 

CBS • 

The taxonomies used to describe the approaches 
developed at such centers usually distinguished between four 
uses of the computer (Atkinson, 196B; Watson, 1972}. 

lm Prill and Practice. The teacher presents lessons to 
pupils by conventional means, and the computer provides 
practice exercises as a follow-up to teacher 
presentations. 

2. Tutorial, The computer both presents the concepts and 
provides practice exercises on the concepts. 
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3* Dialogue . The computer presents both lessons and 

practice exercises, and the student is free to construct 
natural language responses, ask questions in 
unrestricted mode, and almost completely control the 
sequence of learning events. 

4. Computer-managed Instruction . The computer evaluates 
students either on-line or off-line, guides stuoent? to 
appropriate instructional resources, and keeps records. 

The development of the microchip during the late 1960s 
and the invention of simplified programming languages 
greatly increased learner access to computers and braadened 
researcher conceptions about he role that computers can play 
in education. In recent years both Luehrmann (1980) and 
Papert (1980) have suggested that early conceptions of a 
computer-teacher vere too limited. They believe that 
learners who program the computer to solve problems develop 
a better understanding of the problems. They argue 
therefore that for the maximum educational benefit children 
should teach computers, not be taught by them. The 
computer's true role in education, they claim, is to be a 
servant of children who program it, not the master of 
children it programs. 

Recent taxonomies of CUE reflect these new ideas about 
computer uses* Taylor (1980), for example, describes three 
uses of the computer in schools: 

1. Tutor . When functioning as a tutor, the computer 
presents subject material, evaluates student responses, 
determines what to present next, and keeps records 
records of student progress. Most computer uses 
described in earlier taxonomies involve the tutoring 
function of computers. 

2 . yogi . The computer serves as a tool when students use 
it for statistical analysis, calculation, or vurd 
processing. For example, the computer can serve as a 
calculator in mathematics classes, as a map-maker in 
geography, as a performer in music, or as a text editor 
and copyist in English. 

3. Titee . Students can tutor the computer by giving it 
directions in a programming language the computer 
understands, e.g., BASIC or LOGO. Learners are thought 
to gain new insight into their own thinking through 
learning to program. 

Systematic comparisons of outcomes of computer-based 
and conventional teaching began appearing in print in the 
late 1960s, in a typical evaluation study, a researcher 
divided a group of students into an experimental and a 
control group Members of the experimental group received 
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part of their instruction with computer assistance, whereas 
members of the control group received their instruction by 
convent ion*, teaching methods. At the end of the 
experiment, the researcher compared responses of tie two 
groups on a common achievement examination or on a course 
evaluation form. 

Teachers and researchers carried out such studies in 
many settings during the past two decades. The studies 
varied in duration and in the number of students they 
involved. The studies were carried out with both commercial 
anu locally designed materials. They were conducted as 
dissertation research, school-system evaluation p- ojects, 

university-sponsored studies. The evaluation designs of 
the studies included true randomized expe. iments and quasi- 
experiments. 

Reviewers in recent years have tried to aggregate the 
results from the diverse evaluations in order to reach 
general conclusions about the effectiveness of CUE. Their 
reviews are of two basic types t box-score reviews and meta- 
analyses. Box-score reviews usually report the proportion 
of studies favorable and unfavorable to CBE, and often 
provide narrative comments about the studies as well. 
Reviewers using meta-analysis take a more quantitative 
approach to their task (Glass, McGaw, & Smith, 1981). They 
use (a) objective procedures to locate studies, (b) 
quantitative or quasi -quantitative techniques to describe 
study features and outcomes, and (c) statistical methods to 
suimnarfeze overall findings and explore relationships between 
study features and outcomes. 

Reviewers using box-score methods concluded that CBE 
was e.fective in raising student achievement, especially in 
elementary schools. Vinsonhaler and Bass's review (1972) 
for example, reported that results from 10 independent 
studies showed substantial advantages for computer-augmented 
instruction. Elementary school chhdren wno received 
computer-supported drill and practice generally showed 
performance gains of 1 to 8 months over children who 
received only traditional instruction. According to 
Edwards, Norton, Taylor, Weiss, & Dusseldorp (1975) CBE 
of ten produced better results than did conventional teachino 
on end-of-course examinations. Findings were especially 
clear when CBE was used to supplement conventional teaching. 
Of the the nine relevant studies reviewed, all showed that 
normal instruction supplemented by CBE was more effective 
tnan was normal instruction alone. Edwards and his 
colleagues also noted that CBE reduced the time it took 
students to learn. 

Hartley (1977), who was the first to apply meta- 
analysis to findings on CBE, focussed on mathematics 
teaching in elementary and secondary schools. She reported 
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that the average effect of CBE was to raise mathematics 
achievement by 0,41 standard deviations, or from the 50th to 
the 66th percentile. Hartley also noted that although 
correlations between study features and outcomes wsre not 
generally high, a few study features significantly affected 
study outcomes. She pointed out, for example, that 
elementary students fared better with CBE than did secondary 
students. Burns and Bozeman (1981), like Hartley, used 
meta-analysis to integrate findings on computer-assisted 
mathematics instruction in elementary and secondary schools 
They found overall effect sizes of 0.45 for computer-based 
tutorial instruction and 0.34 for drill and practice. They 
found virtually no evidence of a relationship between 
experimental design features and study outcomes. 

Meta-analyses by J. Kulik and his colleagues covered a 
wider range of subject matters and computer applications 
than did the earlier syntheses. J. Kulik, Bangert, and 
Williams (1983) analyzed 51 studies of CBE conducted in 
Grades 6 through 12. They found that CBE raised the 
examination scores of students by 0.72 standard deviations, 
and also had positive effects on student attitudes and on 
the amount of time needed for instruction. in addition 
J. Kulik, Kulik, and Cohen (1980) used meta-analysis to 
examine applications of CBE in college classes. The efftct 
of CBE in a typical class was to raise student achievement 
by approximately 0.25 standard deviations, or from the 50th 
to 60th percentile. Kulik and his colleagues also reported 
that CBE substantially reduced the amount of time needed for 
instruction at the college level. 

J. Kulik (1981) reviewed evidence from his own 
quantitative syntheses of findings and from Hartley (1977). 
Restricting his review to mathematics education, Kulik 
pointed out that CBE raised mathematics achievement scores 
by approximately 0.4 standard deviations at the elementary 
level, 0.3 standard deviations at the high school level, and 
0.1 standard deviations at the college level. He concluded 
that CBE effectiveness may be a function of instructional 
level. He suggest that at the lower levels of instruction, 
learners need the stimulation and guidance provided by a 
highly reactive teaching medium. At the upper levels of 
instruction a highly reactive instructional medium may not 
be so necessary. 

Further reviews are necessary to evaluate fully the 
model described by Kulik. Meta-analyses of elementary 
school applications of CBE have been especially limited in 
scope. They have been restricted to mathematics teaching 
and to dnll-and-practice and tutorial applications of the 
computer. In addition, meta-analyses at this level are 
rapidly growing outdated. The meta-analyses by Hartley 
(1977) and by Burns and Bozeman (1981) covered no CBE 
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studies published after 1978. Major changes have occurred 
in the use of computers in instruction during the years not 
covered in these meta-analyses. 

The meta-analysis described in this article was 
designed to further explore the effectiveness of computer- 
based education in Grades 1 through 6. The article is meant 
to answer the sorts of questions commonly asked by research 
sy.ithesists. How effective is computer-based teaching in 
General at the elementary school level? x s it especially 
effective for certain types of outcomes or certain types of 
students? under which conditions does it appear to be most 
ex f ective? 

Method 

The meta-analytic approach used in this review was 
similar to that described by Glass, McGaw, and Smith (1981). 
Their approach requires a reviewer (a) to locate studies of 
an issue through objective and replicable searches; (b) to 
code the studies for salient features; (c) to describe study 
outcomes on a common scale; and (d) to use statistical 
methods to relate study features to outcomes. 

Data Sources 

To find studies examining CBE effects on elementary 
school students, we carried out computer searches of two 
library data bases: (a) Comprehensive Dissertation 
Abstract^, and (b) ERIC , a data base on educational 
materials from the Educational Resources information Center, 
consisting of the 2 files Research in Education and Current 

Index to Journals in Education. The empirical studies 

retrieved in these computer searches were the primary source 
of data for our analyses. A second source of data was a 
supplementary set of studies located by branching from 
bibliographies in the review articles, retrieved in the 
computer searches. 

These bibliographic searches yielded a total of 29 
studies that met three criteria for adeouacy. First, the 
studies had to take place in actual classrooms in Grades 1 
through 6. Studies describing laboratory analogues of 
classroom teaching did not meet this guideline. Second, 
studies had to report measured outcomes in both CBE and 
control classes. Studies without control qrours and studies 
with anecdotal reports of outcomes failed to meet this 
criterion. And third, the studies had to be free from such 
crippling methodological flaws as substantial aptitude 
differences in treatment and control groups, unfair 
"teaching" of the criterion test to one of the comparison 
groups, and differential rates of subject attrition from the 
groups being compared. 
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Study Features 

rst .v A total . of 21 variables were used to describe aspects 
or the experimental treatments used in the studies, study 
methodology study settings, and publication history (Table 
11. The variables were selected for this analysis on two 

?. r !!?.™ • - 8 revi ? w of '' ariabl es used to describe study 
tratures in our previous meta-analyses, and (b) a 

^Joi n f ry f xaro i nafi °n of dimensions of variation in the 
studies located for this analysis. Three coders 
independently coded each of the studies on each of the 

Ind ia ?i eS ' C0 2? rS jointly "viewed their coding forms 

and discussed any disagreements in their coding of the 
studies These disagreements were resolved through further 
examination of the studies and discussion. 



Insert Table 1 about here 



Outcome Measures 

The instructional outcome measured most often in the 29 
studies was student learning, as indicated on achievement 

SitiUJnfHon 8 9 « 1V<!n at th « end o{ £ Program or on follow-up 
examinations given some time after the completion of the 
program, other outcome measures included in the studies 

i?f!S e £«. n0 ?? 9 ? n i tive edu " tional gains, including changes in 
student attitudes towards their school subjects and toward 
computers. Although analyses were done separately for each 
type of outcome, common procedures were used in codina the 
outcomes. 9 

^i#* Th ? ? oal in cotJin 9 study outcomes was to overcome the 

r-norr^l" "? 56 ? by ^ varie ^ of units in which studies 
reported a single type of outcome. Achievement effects, for 
example, were sometimes reported as gains in grade 
equivalent units, sometimes as raw-score changes, sometimes 
as percentile changes, and so on. Attitudinal effects were 
likewise reported in a number of different units. For 
statistical analysis of results, effects had to be 
transformed to a common scale. 

The transformation used in this meta-analysis was the 
one recommended by Glass, McGaw, and Smith (1981). They 
coded each outcome as an Effect Size (g§) , defined as the 
difference between the mean scores of two groups divided by 
the standard deviation of the control group. For studies 
that reported means and standard deviations for both 
experimental and control groups, ES was calculated directly 
from the measurements provided. For less fully reported 
studies, ES was calculated from statistics such as £ and F 
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The application of these formulas was straightforward 
in most cases. In some studies, however, several 
statistical measures were used to report results on a given 
outcome, por example, some investigators reported raw-score 
differences between groups as well as covariance-adjusted 
a« w!f?"« S Ji«?!? d SOme r ?P° rted differences on a post-measure 
JJ I: *? differenc es in pre-post gains, in such cases, we 
used as the numerator of ££ the difference that gave the 
most accurate estimate of the true population effect. That 
meant using covariance-adjusted mean differences rather than 
raw-score differences, and differences in gains rather than 
differences on post-tests. In addition, some reports 
contained several measures of variation that might be 
considered for use as the denominator of ES. He used the 

S!?Hfi„ th ? t K ovided the best estimate of the population 
variation in the criterion variable. 

Statistical Analysis 

Researchers sometimes reported more than one finding 
?.fl v ! n outcone area - Some of the multiple findings 
resulted from the use of more than one experimental or 
control group in a single study, others resulted from the 
use of several subscales and subgroups in measuring a single 
outcome. Using several different figs to represent results 
from one outcome area in one study seems inappropriate to 
us. The multiple EJs are not independent; they often come 
from a single group ofsijbjects or overlapping subject 
groups, and in any cai^they represent the effects of a 
single program implemented in a sinqle setting. To 
represent a single outcome ty seveial E£s violates the 
assumption of independence necessary for many statistical 
tests and also gives undue weight to studies with multiple 
groups and multiple scales. r 

The procedure we adopted therefore was to calculate 
only one £§ for each outcome area of each study. A single 
rule helped us to decide which £S best represented the 
£^7 y i " d ng f ' ,7 he rule was to use the ES size from the 
most methodologically sound comparison when comparisons 
differed in methodological adequacy: 

1. When a study included both a conventionally taught 
control group and a no-treatment control group, results 
from the comparison with the conventionally taught group 
were coded for analysis. This procedure controlled for 
the possibly confounding effectsVof differential time- 
ori-task. X 

2. When results from both a true experimental comparison 
and a quasi-experiment were available in the same study, 
results of the true experiment were coded. 
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3. When results from a long and short CBE implementation 
were available, results from the long implementation 
were used. 

4, when transfer effects of CBE were measured in a study in 
addition to effects in the area of instruction, the 
direct effects were coded for the analysis* 

In all other cases, our procedure vas to use total score and 
total group results rather than subscore and subgroup 
results in calculating ES . 

Statistical analyses were carried out separately for 
each outcome area. One study feature — control for 
historical effects— vas dropped from the statistical 
analyses because of the lack of variation among studies in 
this feature. In all but one study, both the experimental 
and the control treatments were administered concurrently. 
Another study feature — type of computer interaction — vas 
eliminated from the analyses because of its unacceptably 
high correlation with the variable indicating type of 
computer use. All studies of computer-managed instruction 
involved use of the computer for off-line processing; all 
but one of the studies of drill-and-pract ice and tutorial 
instruction involved mainframe computers with on-line 
interaction via terminals. 



Twenty-five of the 29 studies used in this analysis 
reported results from computer-assisted ? nsr action (CAI) 
programs, involving drill-and-pract ice or tutorial 
instruction. Only 4 studies reported results from computer- 
managed instruction (CMI). The two se*s of studies differed 
strikingly in their study features. In the 25 CAI studies, 
for example, students used the computer interactively; in 
the 4 CHI studies , the computer processed student records 
off-line. But more important, preliminary examination of 
results shoved that the CMI and CAI studies produced 
strikingly different results (Table 2). Por this reason, 
results from CMI and CAI studies vere analyzed separately. 



Computer-Managed instruction 

The achievement of the control students exceeded 
slightly the achievement of students taught with computer- 
management in two studies (Akkerhuis, 1974; Coffman and 
Olsen, 1980), but the difference between groups in these 
studies vas trivial and non-significant. The achievement of 
CMI students vas trivially higher than that of control 



Results 
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students in a study by Roberts (1982), but again the 
difference between groups was non-significant. In a study 
of CMI by Nabors (1974), however, the effect of CBE was 
positive and moderately high. The average ES in the four 
implementations, however, was 0.07. This average is clearly 
trivial in size. v 

The four studies provided little evidence for other 
positive effects of CMI. Only the study by Akkerhuis (1974) 
examined non-cognitive outcomes of instruction. In 
Akkerhuis' s study the average ES on attitude toward subject 
was -0.20, and the average ES on attitude toward computers 
was -0.07. Both values are small or trivial in size, and 
neither can be considered statistically significant. 

Computer-Assisted Instruction 

The effects of CAI were clearly more positive than 
those of CMI. The clearest results were available on end- 
of -course achievement measures, but in other areas also 
results were basically positive. 

Ach i evement Exafli nat ions . In each of 25 studies with 
results from achievement examinations, students from the CAI 
class received the better examination scores; in no study 
did students from the conventional class get better scores 
on a final examination on course content. A total of 20 of 
these 25 studies reported, in addition, that the difference 
between CAI and conventional classes was statistically 
significant. Overall, these box score results strongly 
favored CBE. 

The index of effect size ES provides a more exact 
picture of the degree of benefit from CAI in the typical 
study. The average ES in the 25 studies was 0.48; the 
standard deviation of ES was 0.31? and its standard error 
was 0.063. The average ES for these CAI studies was 
significantly different from the average ES for CMI studies, 
t(21) * 2.51, p < ,02. 

The average ES of 0.48 for the CAI studies mearJSN^at 
in the typical study, performance of CAI students was raised 
by 0.48 standard deviations. To interpret this effect more 
fully, it is useful to refer to areas of the standard normal % 
curve. Approximately 68% of the area of t^is curve falls „ 
belov a z-score of 0.48. We can conclude, therefore, that 
students from CAI classes performed at the 68th percentile 
on their examinations, whereas the students who received 
only conventional instruction performed at the 50th 
percentile on the same examinations. Or put in another way, 
68% of the students from CAI classes outperformed the 
average student from the control classes. 
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Grade-equivalents provide another rough guideline for 
interpreting E§s. Glass et al. (1981) have discussed grade- 
equivalent units in the context of meta-analysis: 

By definition the average pupil will gain ten months of 
achievement in a school year, for example, the average 
third grade pupil will score 3.0 in early September and 
4.0 by the end of the year. It is also known, as an 
empirical — not a definitional — fact that the standard 
daviation of most achievement tests in elementary 
school is 1.0 gredfe equivalent units; hence the effect 
size of one year's instruction at the elementary school 
level is about *1. (p. 103) 

One can use this empirical relation between grade-equivalent 
scores and deviation-scores to estimate the approximate gain 
in grade equivalent units for CAX students. Their grade- 
equivalent scores would be nearly 5 months higher than the 
scores of comparable students taught by conventional 
teach ing approaches. 

Study features pnd achievement effects . Uthougb the 
effect of CAI was moderate in the typical study, the size of 
effect varied from study to study. Effects of CAI ranged in 
size from a high of 1.3 standard deviations (Warner, 1979) 
to a low of 0.02 standard deviations (Easterling, 1982), It 
seemed possible that this variation in study outcome might 
be systematic, and we therefore carried further analyses to 
determine whether different types of studies were producing 
different results. These analyses, however, did not 
disclose any significant relationships between study 
features and final achievement scores (Tables 3 and 4). 



Insert Tables 3 & 4 about here 



Subgroup and subgcore achievement effec^p . Several 
studies that were coded for overall achievement effects 
provided, in addition, information on scores of specific 
subgroups of students and on subtest scores as well as total 
tebi scores. Table 5 presents separate effect sizes for 
high and low ability students, primary and middle grade 
students, and scores on language and mathematics subtests in 
studies that reported more differentiated results. 



Insert Table 5 about here 



In each of the four studies that looked at effects 
separately for high and low aptitude students, the effects 
were grater on the low ability pupils. The average effect 
on the low ability students in the four studies was to 
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increase achievement test scores by 0.55 standard 
deviations; the average effect on the high ability students 
Tffoi° * ncrease *f° res ^ 0.06 standard deviations. Grade 
IVtth however ' did not appear to be consistently related to 
8 i" J " the six studies that examined results in both 
Primary and middle grades, in two of the studies, effects 
were higher in the middle grades, and in four studies 

f;;!- tS * W 5- e la f 9er in the Primary grades. Finally, the 
three studies that reported language and r-thematic results 
separately did not produce evidence for differential 
effects, in one study mathematics effects were greater than 
language effects; in another study, the language effect was 
greater than the math effect; and in the third study the two 
effects were approximately equal in size. 

Follow-up examination. Four of the CAI studies 
r !£ or - ed results from follow-up achievement examinations 
administered after the completion of computer-based and 
conventional teaching, in each of the studies, the follow- 
up scores were higher in the CAI class than in the 
conventional class. Delon (1970) reported a follow-up ES of 
0.30; Dunn, Morgan, and Richardson (1974) an ES 0.47- Litman 
(1977) an IS of 0.08; and Prince (1969) an ES of 0.38 . The 
average in the four studies was 0.31 y the~standard 
deviation of ES was 0.17, and the standard error was 0.10. 

Attitudes toward subject . Only one of the CAI studies 
pre «2 n /S d s * ud f nt attitude results in a fashion that yielded 
an ES (Cranford, 1976). That study showed a small and 
statistically nonsignificant positive effect of CBE on 
student attitudes towards mathematics. The ES in the studv 
was 0.10. 7 

Discussion 

The major finding in this study was the positive effect 
that CAI had on achievement of elementary school children 
in the typical application, students received approximately 
26 hours of CM --15 minutes per day, for 4 days a week, and 
for a tota of 26 weeks. The effect of this instruction was 
to raise s !dent achievement scores by 0.48 standard 
deviations, or from the 50th to the 68th percentile. A gain 
of this magnitude is roughly equal to a gain in grade- 
equivalent scores of 5 months. 

This average effect is similar to average results 
reported in earlier reviews. Vinsonhaler and Bass (1972) 
reported an average increase of 4.5 months on a grade- 
equivalent scale from computer-based drill and practice in 
elementary school mathematics and language arts. Burns and 
Bozeman (1981) and Hartley (1977) r. ported gains of 
approximately 0.4 standard deviations from CAI in elementary 
school mathematics. Our meta-analysis showed that CAI is 
still producing such positive results. 
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J k„T!^ m ?^i;f? aly f ^ P rovi des additional support for 
J. Kulik's (1981) model describinc effects of 
technology on school learning ?L moS^ s SoQeK7Slt°«T 
TiJi Sf" 0 ? effect ' ve «t thS elementary 1^1? of teScniS 
it Jhl'hTSi^J 1 th ? second ary level, and leas? efflcE ivV 
tetJ „ "Jgl er h edu c»tional level. The deduction is "ased 
both on the characteristics of learners at different sfa Qes 

reactive teaching medium; college student! hjve less ^fd 

with SJ5 , !.32S« , SS e g[ l t »h < 5 wi ihi?is e £ca e use ec Jir 

exploits different features of the compter ",J "S? %S 
computer simply acts as the teacher's c^erk! it Sores 
out !ii fh P c r | cords ' and arranges schedules. It Say carrv 
maLnli ^ 6Se duties off -*ine, and students in a cSSutl"' 
managed class may never see the conmuter nil 7« « ? * 
individualized instruction, anl otter ^sterns of 

individualized instruction, it requires leaXIrHo oace 

cnoT?Is VeS TS% r ^' W ° rk inde P e »^"tly, and^ake'Jh^r own 
cnoices. These requirements may exceed the abilities and 

KiiIRi°\SV e i: y y ° U " 9 learne ". It is no? surprUiSS 
therefore that the greatest successes of computer-manaSL 

"SJeS \? Wl^^V^ haVe coroe at ?he e Jig h :f 9 |?ade 
levels IJ. Kulik, Kulik, & Cohen, 1979; J. Kulik Kniik t 
Cohen, 1981; Bangert, Kulik, & Kulik, 1983). ' 

Like other meta-analyses carried out in recent vears 

featur^ US n °l find Stron 9 relation. betweeJ stSdy* ' 
features and outcomes. Studies with different f-atures 
produced similar outcomes. gSs were very simila^ fnr 
example, in true experiments and qSLI-eJperTmeSts in ten 
o Iff", 6 3 " a ? 3 ySeS that our ^search teaS has Carried out 
»nH e I feCtS ° f instru «ional technology, results from trSS- 
and quasi-experiments have been nearly identical (Bano-r? 
Drowns, Kulik, t Kulik, 1984), and so Vm t S w? 
by our failure to find differences on this study flatura 
Results with other study features, however, lerl less 
predictable Bangert, Kulik, and HillESI'iSB) !K. 

3K3i£'vUh t^ Ple ; th >V CBE Pr ° 9raras a " Srow^more 
eiiective with time, in the present meta-analysis ESs from 
different time periods wera very similar. Other resffrchers 
have speculated that time-on-task might explain sSme of thl 
variation in outcomes of computer-baled teJchiXa o 
Suppes 6 Morningstar, 1969)/ In thil meJl-Salys is'%k S 

coStr V is y f„r n ' llar f ° r im P^^ntations with SS JiJhouP 
controls for c ime-on-task. 
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Although not statistically significant, some study 
features tended to be related to CAI effect size. First, 
the average ES in published studies tended to be larger than 
the average ES in dissertations* This trend vas also 
apparent xn our ten other meta-analyses on instructional 
technology ( Banger t-Drowns, Kulik, & Kulik, 1984 ) r and the 
difference between ESs in dissertations and those in 
published articles can now be considered one of the best 
established findings in the literature of meta-analysis. 
Second, ES also seemed to vary with study scale. ESs tended 
to be larger when computer-based teaching was restricted to 
a single subject matter and smaller witfe multiple-course 
implementation* ESs also tended to be larger with short 
rather than long implementations. A negative relationship 
between study scale and ES often appeared in our ten 
previous meta-analyses on instructional technology. More 
work will be needed, however, to explain the underlying 
factors that contribute to this relationship. 

It is also important to note that the computer's 
overall record of effectiveness rests on specific computers 
used in specific ways for specific purposes. The record may 
not apply to machines, approaches, and objectives not 
examined in the studies in our meta-analysis. Current 
interest in instructional computing, for example, has been 
stimulated greatly by the development of microcomputers in 
the last 15 years. Microcomputer-based systems have their 
own character istScs: their own software, their own 
management systems, and their own scale of operations. Only 
1 of the 29 studies located for this meta-analysis examined 
the effects of a microcomputer-based system. Evaluators 
will have to give much more attention in the future to 
effects of such microcomputer-based systems. This meta- 
analysis may be helpful in future evaluations in that it 
provides standards by which effects can be measured. 

As dramatic as changes in hardware have been in recent 
years, they are no more important than the changes that have 
occurred in conceptions of computer-based teaching. Early 
applications of the computer in teaching capitalized on the 
computer's tutoring capabilities. Computers presented 
lessons, gave learners drill and practice on course 
material, and kept student records. Recent development have 
broadened teacher conceptions of the role that computers can 
play in education. In addition to serving a tutorial 
function, computers are now used by students as learning 
tools and even as *tutees«* Our computer searches produced 
no adequate evaluation studies of these exciting new 
developments in computer-based elementary-school teaching. 
Evaluation work on these areas is badly needed. 

Evaluators also need to investigate a wider rancc of 
educational outcomes than they have in the past. They have 
repeatedly examined computer effects on achievement scores, 
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but they have given inadequate attention to pupil attitudes 
toward school, attitudes toward computers, and instructional 
efficiency. They have given almost no attention to higher 
order skills, transfer of gains to other areas, and 
interpersonal outcomes of computer uses in the classroom. 

Educational evaluators are just now starting to turn 
their attention to such matters. It will take an enormous 
effort in the years ahead to produce a new set of up-to-date 
evaluation studies and to synthesize the findings from such 
studies. But judging by what has already been achieved, the 
effort may prove to be worthwhile. The years ahead oromise 
to be exciting ones that may answer major questions about 
the best ways to use computers in teaching. 
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Table 1 

Categor ies Used to Describe Study Features 

Use of computer 

Drill and practice — The computer provided practice 
exercises but not the original lesson on a topic 

Tutorial — The computer presented the lesson as well as 
practice exercises on the material. 

Management — The computer evaluated student 
performance, guided students to appropriate 
instructional resources, and kept records of student 
progress. 

Author of program 

Local — Computer materials were developed locally for a 
specific setting. 

Other Computer materials were developed for use in a 
wide variety of settings. 

CCC materials 

Yes — Materials used in the study were developed at 
Stanford University and were obtained from the 
Computer Curriculum Corporation of Palo Alto. 

No — Other materials. 

Type of computer interaction 

Off-line 

Terminal with mainframe 

Microcomputer 
Number of CBE sessions per week 
Total number of weeks of CBE 
Number of minutes per CBE session 
Total amount of time on CBE (in minutes) 
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Subject assignment 



Random — Subjects were randomly assigned to the 
Experimental and control groups. 

Nonrandom — a quasi-experimental design was used. 

Control for instructor effects 

Same instructor — The same teachers or teachers taught 
both the experimental and control groups. 

Different instructors — Different teachers taught the 
two groups. 

C mtrol for historical effect 

Same semester — Subjects in experimental and control 
groups were taught concurrently. 

Different semester — Two groups were not taught 
concurrently. 

Control for time-on-task 

Experimental > Control — Experimental subjects received 
regular instruction plus supplemental computer 
ass istance . 

Experimental - Control Total amo'int of instructional 
time was equal for experimental and control groups. 

Control for test-author bias 

Commercial — A standardized test was used as the 
criterion measure for student achievement. 

Local a locally developed test was used as the 
criterion measure. 

Control for bias in test scoring 

Objective Objective, machine-scorable examinations 
were used to measure student achievement, e.g., 
multiple-choice tests. 

Nonobjective -- Subjective decisions had to be made in 
scoring tests, e.g., essay tests. 

Field-tested computer materials 

Yes 

NO 
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Control for evaluator involvement 

X i lv 2i« ed V** valuator was involved in developing the 
CEE material and/or in conducting the CSE program. 

Not involved 

,Class level 

' rl "d r '.?«i:'"ij.;: sub3,c " c - ,r °" koth pr "" r » 

Middle — Subjects came from Grades 4 through 6. 
Course content 
Mathematics 
Science 

Language Arts and/or Reading 

Combined — More than one of the above were studied. 
Subject ability level 
Low 

Average or mixed 
High 
Source of study 

Unpublished — ERIC document, paper presented at a 
convent ion r etc. 

Dissertation 

Published — Journal article, book, etc. 
Year of the report 
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Table 3 

Means and Standard Errors of Effect Sizes 

For 25 CAI Studies Classified by Study Features 



Categories 



Effect Size 
M §E 



Use of computer 

Drill and Practice 21 0,45 0.12 

Tutorial 4 0.64 0.40 

Author of program 

Local 10 0.45 0.17 

Other 15 0.50 0.16 

CCC material 

Y *s 12 0.48 0.16 

No 13 0.48 0.17 

Duration of instruction 

One semester or less 11 0.47 0.16 

One semester-one year 12 0.52 0.19 

More than one year 2 Q«26 0.21 

Subject assignment 

Random 5 0.57 0.35 

. Nonrandom 20 0.46 0.12 

Instructors 

* Same 7 0.44 0.20 

Different is 0.49 0.14 

Time-on-task 

Experimental > Control 15 0.44 0.15 

Experimental * Control 10 0.53 0.19 

Test author bias 

Commercial test 19 0.47 0.13 

L^cal test 6 0.52 o!23 

Evaluator involvement 

involved 19 o.52 0,12 

Not involved 6 0.36 0.28 

Field-tested material 

Yes 17 0.49 0.15 

No 8 0.45 0.20 
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Table 3 (continued) 



V 

\ 



o 

ERIC 







&x x ect 


size 


Categories 












& 


SI 


Class level 








Primary (1-3) 


4 


0.63 


0.36 


Primary & Middle (1-6) 


9 


0.43 


0.17 


Middle (4-6) 


12 


0.46 


0.18 


Course content 








Mathematics 


15 


0.56 


0.15 


Language/Read i ng 


7 


0.43 


0.22 


Combined 


3 


0.17 


0.26 


Ability of subjects 








Low 


13 


0.44 


0.16 


Average/Mixed 


12 


0.51 


0.18 


Nature of publication 








Unpublished 


9 


0,48 


0.22 


Dissertat ion 


7 


0.34 


0.20 


Published 


9 


0.59 ' 


0.18 


Year of publication 








Before 1969 


5 


0.47 


0.25 


1970-1974 


11 


0.48 


0.16 


1975-1979 


6 


0.53 


0.29 


1980-1984 


3 


0.38 


0.45 
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CO * 



«^ ffllationships of Time-on-Task Variables 
^| Achievem ent Effects in 25 CM Studie s 

Variable M 



SD r with E§ 



Sessions per week 4.08 1.63 0.10 

Number of weeks 26,00 22.07 -0.17 

Minutes per session 15.56 8.66 0.06 
Total time-on-task 

in minutes 1564.50 2177.40 -0.10 
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t_ffecis S*7c» for Subgroups ana StibtiHl »1tMn Stud:*. 

AHmty Content Grades 



Study 






Language 


Mathamat tc» 


Primary 


Middt< 


CMtat^y. StAuffor, ft Cannara (1978) 






0 24 


0. 14 






Dtfy If?* f 1972 ) 










0. 18 


0.39 


Oiifin, Morgan, ft R tcK»rd»on- -Study I 


0 55 


0 35 










Ouruara { 1973) 


0 64 


0.08 










tjst«r» irt(j ( 198?) 






0-01 


0.O3 






Mencfu 1 »onn ( 1972 ) 










0 63 


0.40 


Morgan. Sangston. ft Pokrat (1877) 


0.23 


0. 13 






0. 17 


0.24 


Pr (nco < i**G9 1 


0.89 


-0 32 






0 87 


0.44 


Rstfosia ( 1983 ) 






0. 10 


0.49 


0.35 


0.25 


Suppt's ft Morntrtgstar (1969) 










0.40 


0. 16 
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Mr. Walgren Thank you very much for that testimony. 

Do you all agree that there seems to be a sorting out and a lack 
of a real problem of incompatibility? Mr. McQuillen indicates there 
are now sort of three dominant systems that are being used in 
schools. That would suggest a greater degree of uniformity than 
others. Is there any disagreement with the idea that incompatibil- 
ity is not a major problem in the development of this area? 

Mrs. Rice. Mr. Walgren, if I might begin commenting on that. I 
think there is no question that in the school marketplace, you are 
absolutely right, those are currently the three major players. But 
that is shifting, too. One can never really quite tell who else is 
going to be moving into those markets and it varies from place to 
place. For example, we are the strong— PLATO and Control Data 
are very strong in the Richmond and Toledo school systems and 
the District of Columbia school system. Our courseware is being 
adapted to a lot of the other vendors as well, but I think there still 
is a sorting out period through which we are all going and there is 
indeed at the moment little compatibility of the courseware. 

Mr. Walgren. Little compatibility? 

Mrs. Rice. Yes. 

Mr. Walgren. Very little of that? 
Mrs. Rice. Yes. 

Mr. Walgren Let me ask, not knowing very much about it, 
when you say you try to make your programs able to be used on 
other systems, could we expect that among these three anyway 
there will be translation readily available that would enable a pro- 
gram in one system to be able to be marketed for the others? 

Mr. McQuillen. First of all, I just want to make a comment on 
Mrs. Rice's statement. We are talking about an issue of relativity. 
Three years ago, as a publisher, we were faced with an option of 
six, seven, eight machines. Three relative to that is a manageable 
number and even if the three players in the market were to shift, 
the economics of our business would allow us to produce a software 
progam very easily for three major machines in the marketplace. 
The economics would allow for that. 

Mr. Walgren. The economics presently would allow you to 

Mr. McQuillen. Today a quality program in 3 or 4 months. 

Ms. Talley. Compatibility is a difficult issue to address because 
it assumes that we know exactly what it is that we should have in 
those machines and exactly what is accomplishable and I think 
that as we look at different generations of computers, Apple has 
tried very hard to make within its own computer lines compatibil- 
ity within the Apple II family. In order to do that, there are some 
sacrifices you have to make along the way. We make very difficult 
decisions always in bringing out new machines about which new 
features to add on which are technically possible to do at a very 
low cost and which ones we have to drop off because it would mean 
we are no longer compatible with the bases installed in the schools, 

Macintosh uses a much different method of having people inter- 
act with the computer, but it appears to have been very successful 
in terms of how students and teachers and the consumer interact 
with that machine. It points out some new ways of using computers 
that before perhaps weren't economically viable because of changes 
in technology. I guess the point is that until we reach a stage 
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where we know a lot about what it is exactly we would like the 
hardware to be doing, to establish a hardware standard would pre- 
vent us from being able to add some new things to the machines 
that would make it easier for teachers and students to interact 
with those machines. 

We may not be at the stage where we have all those answers, 
and as the market has grown enough, I would suggest that there is 
enough of a market within the schools that those people who have 
a large installed base will continue to b» able to attract publishers 
for developing materials and those publishers will develop materi- 
als for anyone who has a large installed base. 

Mr. Walgrkn. Let me ask you, you mentioned earlier that the 
Apple program in California cost the State of California $4 million 
and Apple $1 million. How did that— how do those numbers come 
about? 

Ms. Tallky. The fair market value for each of the computers 
that we donated was $2,000 a machine. The bill allows for 25-per- 
cent tax credit, 26 percent of the fair market value in terms of tax 
savings and then in addition, I think it should be pointed out that 
Apple, in the State of California, went well beyond the require- 
ments of the legislation. We included software for which we were 
not given tax credits. We worked with publishers to give discounts 
on other kinds of software besides software that Apple produced. 

We included manuals and background information for teachers 
to address additional training matters to make sure that the com- 
puters were indeed used in the classrooms. I think it is fairly clear 
that we did not abuse the use of that tax credit 

Mr. Walgrkn. It is an area where your costs are relatively low. 
Your costs must be then one quarter of the fair market value? 

Ms. Talley. It is difficult to say that without being able to add in 
a lot of other costs that go along with doing business exactly what 
would be involved. It is another way of being able to get at the dif- 
ficulty of schools acquiring computers and it is one way that ends 
up costing less perhaps in terms of tax dollars, relatively speaking, 
but allows everyone to acquire machines. 

Dr. Horwttz. I would like to make a comment that relates to 
that question. The question gets at the question of Federal involve- 
ment and cooperation with the private sector with the Federal or 
State, public involvement in cooperation with private enterprise. 
The Quill project may be an interesting one to bear in mind. That 
was developed at public expense by Bolt, Beranek, Newman and 
another company called the Network, involved with teacher train- 
ing and other issues, Department of Education funds. 

It is now being marketed by D.C. Heath and the royalty stream 
from that is shared between the various participants in a way 
which is mutually satisfactory to us and is also making the soft- 
ware available to a rather large number and a growing number of 
educators and students. We did not have the resources to do the 
distribution, marketing, and sales of that software. That is not our 
business. 

Clearly, the Government has neither the resources nor the man- 
date to do that. But with the Government's cooperation and fund- 
ing of us today, the necessary research and early prototyping, there 
was then enough of an incentive in the private sector to do what 
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was required to turn that into a product, which is not a trivial 
matter at all, and to do all of that marketing distribution and sales 
and the result has been something in which everyone has won, I 
believe. 

Mr. Walgren. The thought was mentioned that the pre-NSF- 
NIE effort is very thin in teacher t rainin g, and that perhaps some 
of these dollars could usefully be put through present systems and 
have good effect. 

Can you estimate, from your positions in the private sector, what 
is the size of our constructive effort on the Federal level that you 
would recognize? We had the Department of Education in, and 
they said, well, one of the things that they feel that indicates 
proper activity on the Federal level is that they are doing a study 
or they are going to do a study. 

When I ask people about NSF trainerships, my local people tell 
me they thought they went out of business 10 years ago. 

Can you estimate, if we were to use the route of the present es- 
tablished entities, can you make a judgment of what is the level of 
our present effort that you would expect on a nationwide basis, and 
how can that be measured against what we ought to be doing 
through presently established systems? 

Ms. Talley. I will begin by commenting that probably the big- 
gest single request that we get when giving followup support in in- 
stalling our computers and equipment Lito the schools, is for addi- 
tional teacher training. 

It is also the most difficult for a hardware manufacturer to deal 
with because it begins to get into curriculum areas and specific 
subject arras that are not necessarily the day-to-day concern of 
someone dealing with making computers. 

So, at least from my perspective, there must be a very high 
demand for teacher training and a continued need for that, because 
of the amount of demand that we get. 

Mr. Walgren. Can you make an estimate of whether or not 
there is any there now? NSF was here this morning, alleging there 
was. 

Mrs. Rick. To my knowledge for teacher training, it is extremely 
limited. I think that the math and science education program, 
which was a teacher training program, was cut or eliminated, I 
guess, early on. It may have had some small amount of moneys at 
NSF reinstated. 

Maybe the NSF people here could say how much that currently 
is. To my knowledge, there is very, very little in the Department of 
Education. 

Mr. Walgren. And the teacher training would be only what we 
are interested in if we are interested in our computer capabilities, 
that fraction of NSF teacher training that would be related to com- 
puter capabilities. 

Is there a way of ball parking that? 

Mrs. Rice. One example, as you know, there have been very ag- 
gressive and dynamic efforts here in the District of Columbia with 
our new school superintendent, Mrs. McKenzie, to foster partner- 
ships with business. 

She had a crying and desperate need to train her teachers and I 
know that for 3Vfe years now, there has been lwn^iahi rg in the De- 
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partment of Education a modest proposal from the District of Co- 
lumbia which everyone has found no fault with, but which has not 
been funded. 

I think that has been replicated across the country. It doesn't 
seem to be an important thrust. 

Dr. Horwitz. That is definitely true for Massachusetts. 

Mr. McQuillkn. From a publisher's point of view, it seems to be 
almost nonexistent. We have had a few situations with Federal 
moneys similar to what Dr. Horwitz describ -d, the outcome has 
been very good for everyone involved. 

What shocks me in coming to Washington today is the $15 mil- 
lion number for the task at hand and the goal that has been articu- 
lated here. We are not even in the ball park in terms of the kinds 
of funds that would be needed. 

Ms. Talljjy. Going back to the work that I did before joining 
Apple, probably the most aggressive teacher training programs are 
done at State levels. If you look at the tech center program in Cali- 
fornia, the formation of MECK and other consortia in Minnesota 
for providing teacher training, and the use of technology in the 
schools, similar groups to that seem to be doing the majority of the 
effort around the country, the Florida Department of Education, 
other groups, that have become very involved at the State level or 
local level or consortia of school districts forming to go to provide 
the training. 

That says to me that they are obviously doing that, because 
there is a need that is not being met by any other agency. 

Mr. Walgren. Well, there is a great frustration on some of our 
parts, even given the validity of the reservations that you folks and 
others have expressed about these particular bills, the alternative 
is to apparently accept the presentation of evidence that, gee, we 
are doing some good things and we are doing everything that is 
proper to be done at this point, and yet, when we try to assess 
what it is that we are doing, to quote you, it is virtually nonexist- 
ent, and yet, obviously, we have problems in this area that would 
require a very existent effort on a nationwide basis. 

Mr. McQuillkn. I think you are getting some pretty consistent 
feedback that the national Government is needed and moneys are 
needed in large doses. 

It is only the vehicles that are at issue here, at least from our 
perspective as publishers. 

Dr. Horwitz. One final comment to place this in perspective, we 
are dealing with a situation in which, for some period of time, until 
quite recently, the Federal Government had made an implicit, at 
least, policy of getting out of this business. 

The National Science Foundation education budget was zero a 
few years ago, and all of a sudden, about a year ago, we discovered 
this issue, and as I was at pains to point out, we have neither the 
technical expertise nor the financial resources behind anything 
like the kind of effort that I think in this room we tend to agree 
needs to be done, but it shouldn't be surprising that there is very 
little going on out there\ 

Until recently, the stated policy was to have a hands-off thing 
and kind of let it do its own thing. 
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Mr. WXlgkkn. Mr. Brown, and if I could turn over the chair to 
you at this point. 
Mr. Brown. I have no questions. 

Mr. Walgren. On behalf of the committee, I want to thank you 
very much for your testimony. You have been very candid and 
direct, and concise, and it is very helpful in the communication 
process that we are trying to struggle through. 

Mr. Brown [presiding]. The committee would like to ask the next 
panel to the table. Dr. Sherry Turkle, professor, program in sci- 
ence, technology and society, Massachusetts Institute of Technolo- 
gy, Cambridge, MA; Dr. Fredrick Bell, professor of mathematics 
and computer education, University of Pittsburgh, Pittsburgh, PA; 
and Dr. F. James Rutherford, chief education officer for the AAAS. 

I would like to apologize for not having been here for the full 
course of the earlier panels, and my perspective jnay be a little dis- 
torted because of that, but what we are interested in doing is get- 
ting the benefit of your insight on this subject matter area, and the 
legislation before us, and knowing a little of your capabilities, I 
think that you will create a very good record, even without much 
help from the chairman. 

Dr. Turkle, would you like to start with your testimony? 

STATEMENT OF DR. SHERRY TURKLE. PROFESSOR. PROGRAM IN 
SCIENCE. TECHNOLOGY AND SOCIETY. MASSACHUSETTS INSTI- 
TUTE OF TECHNOLOGY. CAMBRIDGE. MA 

Dr Turkle. I am a sociologist and a psychologist. I work at MIT. 
I study the psychological and social effects of computers on people; 
for example, how the computer enters into children's development, 
enhancing some things, getting other kinds of things stuck, how it 
changes the nature of the classroom, how it changes relationships 
between parents and children, and between teachers and students. 

In the list of questions that I was asked to address today, I was 
particularly struck by the wording of one, and it read, "What effect 
does the use of computers have in education on children? What 
effect does the use of computers in education have on children?" 

I am sympathetic to the question, because I think it reveals our 
natural temptation, I think, a temptation born out of our anxiety, 
to look for a universal, isolable effect. 

Technology X has effect Y, but in fact, my research in classrooms 
that have computers over the past 6 years suggests that the prob- 
lem with such a question is precisely the search for a universal 
effect. 

Different children— I think this is very fundamental— different 
children are touched in remarkably different ways by their experi- 
ences with computers, even the same computer. And so, my per- 
spective is to turn the usual question around. 

Instead of asking what the computer does to all children, I am 
going to be talking about what different kinds of children make of 
the computer, and I do this to support a particular point of view 
about what kinds of priorities there should be in software develop- 
ment. 

This point of view is that the goal should be, must be, the cre- 
ation of computational environments that allow this diversity to 
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S^L^li*!! 1 tT V? My , about why this would do a 

great deal toward certain of the issues of equity that have hm»n 

adv^t^SV?^ for penally 3 X ^StaS^S 
advantaged, but between women and men. 

When different people, children as well as adults, sit down at 

£?L U £ re - utu J V 5?, the ? * d °wn at the same compter to do 

diffe^t mteractin « with 'he machine we Very 

a Al*? y . 0Wn J°l k ' 1 have the metaphor of computer as a Ror- 

Sm^hut Sfw heSe ^SP? d0 not represent educational prob- 
SV, "S^S"' .^P 1014 "* in most ^ses, education opportuni- 
£&. jJF* ? e Wlde8 {. r « n « e of children, girls and boys, clSdren 
with different personalities, with different social and cXmdbaS 
grounds, access to computer mastery. DacK 
And so, the goal of our research and development efforts must be 
to create environments where this diversity will be facUitotod fit to 
K.,^ facilitated by most current software, and it not 

mi/^ ta f ed r W1 i h0Ut ■ «> mmita >ent, I believe a large FedeXom- 
m tment^ to fundamental research on the computer as araycholori- 
cal machine, a machine that interacts in a complex way wT& pS- 
ptes individual psychology, development, a macW that differed 
people need to interact with in different ways, and a machine 
f^r^ u "Jjderstand the nature of that interactioXSSr 
^L™^ fa y "lustrating some differences in styles of compul 
er interaction with a few vignettes that are taken from a studvof 
an elementary school that I will call Austen y 

Inn^ILr^A 8 ^ 1 whose , computers used the LOGO computer 
JfffW "^fonS several times today. This is a software world 
that takes as its philosophy that the computer should be an expre£ 

nltu^A thTOU ? h i Which different ^cJren can expre^ S 

^ u ^T^y^ n r^ 111 m * nat ~ mediZ 

At Austen, children turned the computer experience in verv Der- 
Vm!L hSt 10 *? ^ m J Vritten te^mony, fspeaT of Jeff Sd 
th P nJl S S?° approaC , ht * the computer with determination and 

M?£&1 a p£n ro1 ' Wh ° P ™ med his ^ P- 
Computer scientists will recognize this global ton-down divide 

someone who conforms to our stereotype of a corn- 
er Person or an engineer, someone who organize^ who ap- 

SEuF* the world of t^ ™ th confidence and sureintent wfth 
the determination to make it work W1U1 

his a^nn/ E differ ! nt 8011 of ^hild. Where Jeff is precise in all 
£rL« ♦ ' ? e A vm . 18 drea my and impressionistic, introspective 
*fc an '-} 00 ' at Austen """k a 8 Pace scene, but the wayhe went 
about it was not at all like Jeff's approach. y 

• f ^ d * dn 1 care too much about the form of his rocket ship-was 
it attractive, what was important was getting a complex system^ 

!cs° r HeTin^ M ^ W n?t' But ^ Sdi lot abo* thTeX£ 
ics. tie spent a lot of time on the shape of the rocket working 

^ w »thout plan, allowing himself to be led by^e effeSThl 
produces, his mistakes led him to new ideas, from &ese comfmore 
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experiment*, trying out different colors, trying out different place- 

m ah !"S! Rectories of the rocket and its flares. 

a J~ l ? fth ™ lead f him to more mistakes, more standing back, more 

admiring his evolving canvas. By the end of the week, Kevin, too 

had programmed a space scene. Jeff and Kevin represent cultural 

extremes. 

Scientific and .technical fields are usually seen as the natural 
home for people like Jeff. The arts and humanities seem to belong 
to the Kevins. Why are their stories so important? Why do I want 
to tell you their stories today? 

When you look at children in a classroom, it is quite sad because 
you usually see the technical types, the Jeffs; doing techScS 
things, and the arts and language people, the Kevins, doing non- 
othe?s fortes ^ commonly, we see each failing at the 

Watching Kevin and Jeff, and these are not isolated students at 
fr^!f^M mpUte „ r J ahow *™ ^ is exciting because we see two dif- 
ferent children, two very different children succeeding at the same 
thing; but although they are both succeedinglTprogi -jnmuTa 
computer, they are not doing it in the same way ^ 

Each child developed a distinctive style of mastery: and I call 
them hard mastery and soft mastery. Hard mastery being the im- 
position of will really over the machine through the implementa- 
tion of a plan, Jeff; soft mastery being more interactive 

Kevin reminded me of a painter who kind of stands back be- 
tween brush strokes, looks at the canvas and only from that kind 
of interactive contemplation decides what to do next. 
™-Sr m fl tery i i he master of the engineer. Soft mastery, the 

ekftJ ll he art ?~L try ^ wait for a ™P° ns e> try something 
et the overall shape emerge from an interaction with the 
medium that really is more like a conversation than a monolog. 

What is crucial here is that computers allow softs such as Kevin 
f?*Z T ft!" L^Suage' these people have sometimes been 
thought of as the humanists, not the softs. It is a style of dealing 
with the material. 

The computer allows softs such as Kevin, humanists, to operate 
in a domain of machines, mathematics, and formal systems that 
I£f l0 %r cn thought to be a preserve of the "hards," of the scien- 
Kn£J? t en Suf I T: of 'i 16 children at school who are good with 

w e [ Toys and Dlocks and mathematics and things 

JS£t\ ITu pUte u' l? hild li ) 5e Kevin ""M ^h into a mathe- 
matical world with artistic colors flying full mast, opening up this 
kind of world to students to whom it has been closed 

* ™I C "j* two boys as examples to talk about hard and soft 
masters without reference to gender, but now I would like to state 

f !u m u y !f ra obvious to you, that girls tend to be soft masters, 
and the hard masters are overwhelmingly male. 

tu !L try . t0 . f ?* e relationships with the computer that relate to 
the computers formal system because a computer is presenting the 
student with a formal system. Not as a set of unforgiving rules, but 

El/ofeS 8 !! f ° r .communicating with, negotiating with, a behav- 
ing, almost psychological entity. 
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As in the case of Kevin, there is conversation and give-and-take 
and in particular, for the girls, an involvement with computation 
as a sensuous, almost tactile medium. 

The computer makes that possible. Now, I have talked about and 
tried to provide a small window on to some events in a fourth 
grade classroom, in order to make several points. 

The first has to do with thinking about how to allow the widest 
diversity of children into the computer culture, and to use it as a 
path of access into, the broader scientific culture. 

Children like Kevin tend to be afraid of technical objects and de- 
velop negative relationships with science and mathematics. 

As they grow older, they often become increasingly defensive, but 
an early computer experience may make a difference. Unlike arith- 
metic, and school math drill, the computer offers a glimpse into the 
esthetic dimension of science and mathematics, and unlike arith- 
metic and school math, it provides a comprehensive medium to 
which soft masters are drawn. 

In my experience, also drawn to it are students from culturally 
disadvantaged backgrounds, and this is something I would like to 
document in supplemental material with the committee's permis- 
sion. *^ 

It gives them a point of entry into the computer culture, into a 
technical culture so that they will not be disenfranchised in a 
world in which political and social life is increasingly mediated by 
computation. This really is an end in itself. 

They will not feel that all of that, all of that having to do with 
science and technology and computers and the future and rockets 
and space, and all of that, belongs to other kinds of people. 

My second point is about women's access to the computer cul- 
ture, again, in the larger sense to a scientific and technical culture. 
?f L CO L Cept °- m{t maflter y, the master/ of the artist, the mastery 
of the humanist, the mastery of the Kevin may do more than give 
us a way to think about how computers in children's li- > can 
serve as a bridge across a two culture divide. 

It may also give us a way to think about the special problems of 
women and science, women and access to the technical culture 
The computer which allows a soft point of entry into things scien- 
tific and technical may be our strongest instrument to date in 
breaking down the barriers between women and scientific careers. 

I believe that educational software must be developed that opens 
out to diversity in children's styles of mastering it. This is a per- 
spective that is not the norm in software development today. 

The norm is for software that restricts style of use even though 
it often pays lip service to individualized learning. It is a path of 
least resistance. It is a path that industry follows, because, in fact, 
passive software that demands little is often favored by teachers 
who are still afraid of the new opportunities for diversity that the 
computer offers. 

Thus, teacher training is crucial here, because to exploit the com- 
puter to its fullest potential you need to have a population of teach- 
ers who are not afraid of really what it can do. 

Where public resources are needed is to develop software that 
goes in different directions, not in the direction of restraint, but 



ERIC 



260 



9 



I 



257 

rather in the direction of allowing the expression of the kinds of 
diversity that i have described a bit here. 

Now, creating this software demands research, research, for ex- 
ample, on the relationship between personality, cognitive style and 
computational media. I think that this can only be done in re- 
search centers, not evaluation centers, that have as their mandate 
not software development in any simple sense, but really a compre- 
hensive examination of the interaction, both social, psychological, 
as well as technical, between computers and people, as well as, I 
have pointed out, as a powerful effort in a very fundamental kind 
of teacher retraining, perhaps a better way to put it would be 
teacher consciousness raising. 

In the meantime, I would like to just add a word about hard- 
ware, to say that there is nothing wrong with learning about the 
computer, in particular learning program skills; that is, using the 
computer as a tool to build something for yourself. It teaches a 
kind of thinking, it teaches a kind uf reasoning — not all kinds, but 
it teaches some— and it gives access, and perhaps this to me is the 
moat important thing, access to the manipulation cf formal systems 
and thus it seems to me an entrance into a world of science and 
mathematics, a world, as I have pointed out, access to that world 
for people to whom these worlds have been closed before. 

Bad software, bad educational software can be deadening and 
dull; superior in no way to traditional teaching methods. There is 
no premium on putting software into the classroom. 

So I would like to just say a word for investment in hardware. It 
is not everything. But putting more computers in the hands of chil- 
dren does create a generation of child progrjawfl^rs who, at the 
very least, will not be afraid of the future > /^ ^ 

Thank you. ^ I 

[The prepared statement and biographical sketchjof Dr. Turkle 
follow 1 
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festuJonv before tnP Committer on Science and Technology 
U.S. House of Representatives 
Professor Sherry Turtle 
Massachusetts Institute of Technology 



What happens when young children, grade-school children, work 
with computers- Do computers change the way children thint ^ Do 
they open children's minds or do they narrow their experience, 
for example mat i ng their thint mg more linear and less intuitive"* 
There a temptation to ioofc for a universal, i sol able effect, 
the sort that still eludes experts on the effects of television. 

fly research suggests that the problem with such questions is 
the search for a universal effect. Different children are touched 
in remarkably different ways by their e*penence with computers. 
But by looting at how different children use the computer we can 
begin to thin* about the computer in education in a more 
meaningful way. And so my perspective today 1S to turn the usual 
Question around: instead of asking what the computer does to all 
children. I ast what different kinds of children mate of the 
comput er . 

I do this to support a Articular point of view about 
priorities in software development: this is that the goal must be 
the creation of ccmputat i anal environments that allow this 
diversity to flourish. 

In order to describe this diversity I have used the metaphor of 
'Computer as Rorschach," The Rorschach intblot test provides 
ambiguous images. the inkblots, onto which the individual is 
ast ed to impose shape and form. The computer too, can tate on 
many shapes and meanings. And as with the Rorschach. what people 
mate of the computer depends on who they are as individual 
personal i t i es. 

When deferent people, children as well as adults, sit down at 
computers, even when they sit down at the same computer to do the 
"samp" job. their styles of interacting with the machine are very 
di f f er ent . 

My research has convinced me that the^e differences do not 
represent educational "problems." but rather educational 
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opportunities to give the mi dest range of children — girls and 
boy?., children with different personalities. with different 
social and cultural baclqrounds access to computer mastery. 

And so, the goal of our research and development efforts must be 
to create environments where this diversity fill be facilitated. 

Let me begin by illustrating differences in styles of computer 
interaction with a few vignettes, tai en from my study of an 
elementary school that I shall call Austen-^ The Austen school 
computers used the uoqo computer language^ This language is 
embedded in a philosophy of education described by Seymour 
F'apert, the mathematician and educator most associated with the 
development of Logo, F'apert stresses noncompetitive learning and 
the use of the computer as a tool for intellectual development. 

Two of Fapert's images capture his ideas about computers and 
education. Line is "the computer as pencil" — that is, that 
computers should be as available and accessible to children as 
pencils and should be used for as broad a range of activities, 
"for scribblinq as well as for writing. doodling as well as 
dr awinq, for illicit notpt as well as for official classroom 
asi.l qnment s, " 

f i.fitr t ' i , s*»t unci i m^qe is "the computer as mathland." The most 
n*atur*l m.]/ to learn to speat French is the way French children 
do, by «=gea*inq French to Fr ench -spea* i nq people. &y analoqy. the 
must nattir al way to learn a mathematical language is through 
conversation with a mat hemat i c al -spea* i ng entity and this is the 
computer. The child programs the computer. In "teaching" the 
machine. the child learns to spea* its language, to become 
computer literate, to manipulate formal and mathematical systems* 
F'apert i a 1 1 «, this I ind of natural learning "F'lagetian" learning 
-- learning that happen*, spontaneously when people are in contact 
with the right materials. In this case the computer becomes a 
"right material," an e.pressive medium through which different 
children can e: pr ess tnei r natural tendencies to learn everything 
in different wavs. 

At Au r ->t en . children turned the computer e::perince in '>ery 

per sonal direct ions.. ?the stories of Je* f and tevin illustrate 
c ui it r ast i nq approarhc"-, and suqqest how the computer culture of 
tomorrow ma, have a broader base than the one of today. 

Jef 4 . a fourth tjrader, has the widest reputation as a computer 
e pert in t tie school. Me is meticulous in his study habits, does 

•■upi»r i.i»ti'.t« wifrl lfi all subjects. His te.irhers were not Surprised 
tu se him v c el 1 J nq in proqr^mdimq, Jef* approaches the computer 
with Ht>t ur mi nat inn and t he need t o be in r nntr ol . the way he 
appr o.m hi*"- bnt m hi r. t.choul wor * and his p trarurruular 
k u t i , 1 1 i e»- . ,1f»4 4 w.i-. the tu.it hor a* one of the first 
"sjp -u u ■ «,»'m 1 1 t 1 e" proarar. t n tie done at Austen . He did it, as he 
.-!•.*♦ mu 1 t citnur thing*-- bs nw»f inq a plan. There would be a 
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roc*et, boasters. « trip through the star*, a landing. The 
proQrmm was conceived globally* then tt war, broken up into 
manageable pieces. H I wrote out the parte on a big piece of 
^ d ?°"; d - th. whole thing in my mind ju.t in one night, 

!™t?«ti to coee to echool to make it work.- Computer 

scientists will recognise this global "top-down, * "divide^ and 
candor strategy ae "good programming etyle.- And we all 
recognise in Jeff someone who conforms to our stereotype of a 
computer person" or an engineer ~ someone who would be good 
with machines, good at science, someone organized, who approaches 
the world of things with confidence and sure intent, with the 
determination to make it work. 



Kevin is a very different sort of child. Where Jeff is pri 



in all of his actions, evin i s dreamy and impr essionistict^I 

Jeff trie* to impose his ideas on other children, Kevin's warmth. 

easygoing nature, and interest in others make him popular. Jeff 

has been playing with machines all his life, tinkertoys, motors. 

7 e5 ' but rc?vxn has "*ver really liked these toys. He likes 

ill"! U e ,i IlB \ t0 ^CaC,, he X% Dround knowing the names of 
a lot of different trees." He is artistic and introspective. 

tevin too, has made a space scene. But the wav he went about it 
was not at all life Jeff's approach. Jeff didn't care too much 
about the form of his roct et shipi what was important was getting 
* comply system to work together as a whole. But Kevin cares 
more about the aesthetics of the graphics. He spends a lot of 
time on the shape of his roOet. He abandons his original idea 
(claiming that "it didn't loot right against the stars") but 
continues to "doodle- w>th the "scratchpad- shape mat er his Logo 
computer provides. He wor t s without plan, experimenting, throwing 
different shapes onto the screen. He frequently stands back to 
inspect hi* wort. looting at it from different angles, finally 
settling on a red shape against a blact night — a streamlined, 
futuristic design. f 

*evin is concerned primarily with creating exciting visual 
effects. He t ntws how to use the computer to write programs, but 
hie proems emerge — he is not concerned with imposing his will 
on the machine. He allows himself to be led by the effects he 
producer. Smr.e he lets his plans change as new ideas turn up, 
his wort ha-, not been systematic- And so he often loses tract of 
thing*. In correcting his errors, tevin explores the system, 
discovering new spenal effects as he goes along. "Mistakes" lead 
him tn new idea- -- from these come more «::per i mentm ng. trying 
out of different <:nlor*,. trying ovt of different placements for 
hi-, ro«:»et .*nd its flares, He adds a moon, some planets. He tries 
out different trajectories for the roctet, different headings and 
different speed: for it% travel. All of this leads to more 
mi-tate-, more ntandinq bad and admiring his evolving canvas. Bv 
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the end of a ws?t^ , fevin. too, has programmed a space scene. 

Jeff and !■ evin represent cultural extremes. Some children are 
at home with the manipulation of formal objects, while others 
develop their ideas mure 1 mpressi oni st 1 cal 1 y , usually with 
language or visual images, with attention to such 
hard-to-f ormal 1 re aspects of the world as feeling, color, sound, 
and personal r appor t » Scientific and techni cal f 1 el ds are usual 1 y 
seen as the natural home for people lite Jeff I the arts and 
humanities seen to belong to the Kevins, 

When we loo* at children in a classroom. we usually see the 
"technical types" doing technical things and the "arts and 
language people" doing nontechnical things. Or we each failing at 
the others forte. Watching Kevin and Jeff at the same computer 
shows us two very di f f erent chl 1 dr en succeeding at the same thi ng 
and here it must be said that revin not only succeded in 
creating a sp^t. e erune, but, lile Jeff, he learned a great deal 
about computer programming and mathematics, about manipulating 
angles. shapes, rates, and coordinates, hut although succeeding 
at the s^mf* thing. programming a computer, they are not doing it 
tru> santt> w^y. Each child developed a distinctive style of 
mastery. These styles can be called "hard mastery" and M soU 
m^st y • 

Hard nM«itpr y is the imposition of will over the machine through 
the implementation of a plan, A program is the instrument of 
premeditated control. Getting the program to worf is more lifre 
getting to "say one's piece" than allowing ideas to emerge in the 
qi ve -and -t a* e of conversation. The details of the specific 
program obviously need to be "debugged" -- there has to be room 
for change, for some degree of flexibility in order to get it 
riqht but the goal is always getting the program to realize 
the pl*»n. 

Soft mastery is more interactive, revin is lHe a painter who 
stands bac* between brushstrokes, loots at the canvas, and only 
from this contemplation decides what to do next. H&r0 mastery is 
the mastery of the planner, the engineer, soft mastery is the 
mastery of the artist: try this, wait for a response. try 
something else, let the Overall shape emerge from an interaction 
with ttv.-» mpriiLim. It i «-» more lite a conversation than a monologue. 

In thp^e stories, we set* the computer acting as a Rorschach, 
allowing the e^pre^fjion of what is already there in the 
per i:on.i 1 i t i t? r and cognitive styles o* these children. £ut the 
compute*- i c more. Jt is * const r uc 1 1 ve as well as a projective 
medium, r or e ample, it allows " softs" such as fevin to operate 
jr» e .\ dufli'iri of mnrhines, mathematics, and formal systems that, has 
Iunq beer, thouu/.t to he a preserve oi the "hards." With tht 1 
Lumputer . .< child lite ft. 1 /in could m^rch into a mathematical 
tvorld, e "mat hi and" jn F Xpert's terms, with artistic colors 
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L ,n " Q ^ , f ° r «••»»"» "ting „,th. negotiating *,th a 

ir h Lr p ^rent c riJc r r u ? t n u d re ? use it as * — ^s^So'K 

into The i »th.M? i U * thE con, P uter offers « glimpse 

nedii-m t« ^ch soft masterft .rri^nl'^^r'SnS^S 
on to ...eel in computet. onal. mathemat i c.I . or .cientHic studied 
not qt ' M ! ,0n - 6ut thB * nav * « Po'nt of entry and they w 7? 

not ne d.Mranch.wd in a world in wh.ch poetical an L i 
life «ntr M .,n,ly mediated by cmputation They ,,, „„ ' 
that "all of that- Delo ng 5 to other , lnd . of peDplt? r nDt * eel 

Cl ,U lir rr except 'of "soft .SS"'? <° ^ 

way to th m f k mastery" may do more than g lve us a 

t hr.rt W con, P uters >n children's ilv es .an serve as 

a bridge a, rcs 5 a "two-culture" divide. It may also g ve us a «a 

x*2r :r arro:r c r 1 .. p o T f. lem p s Q °:t w oT n e a t d sci r r 

rn le, or:I^ n rdo:f f ' n th al b ^ y ^ '-Ulst^nsUment ^25 
W " ng dUWl the barrier* between women and scientific 



coins f „ ' T it, ° n * 1 «°* must be developed that 

^ a d : vprsl tV children's styles of mastering "t. Th" 

tod,! ?^ POCt,ve that not the norm ,„ software development 

thn o" "I':" ^ soft "* r * that restricts style of u „ ,!in 

M , P * V '- " p - iervi "' to » M.«d«li 'zed learnTng? 

no... ,n d fL Z:?S f* 1S to Software that 

fi« «„ !. directions, for example ,n the direction of 

SiicT^, „eTe." ,pr ' %MOn °' th6? °< d — ^ ' 

cnni....t-fion..| r-rd la r Th - f ? y " co 9 nl t,ve style. and 
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tender Robin, a four -year-old »tih Wood hair and a pina- 
fore , standing in from of a computer comoje. rvpmg at tit key- 
board, She i» a student at a nurserv sctiool chat is introducing 
compuirr* to verv young children. She » playing a game that aJ- 
loH * hcr to budd stick figures b> commanding the computer to 
nuke component* appear and mort into a desired position. The 
marhme respond* to Rubin * comnunds and teUs her when n doe* 
noi understand an inKructton. Many people find this trene dis- 
turbing Fin*. Robin t* plugged mto" a machine. We speak of 
irlevwKjf, as a "pfug-in drug." but per hap* the very passivity of 
*4 *hat we do with trlrviston reassures us. We are concerned about 
'2b children glued to *creen«, but . despite what we have heard of Mar 
Itt shaJI McLuhan and the idea that the medium is the mes*age ~ the 
2t paMivm of teleiruon encourages man* of us to situate our sense 
'2* of iti imparl at the level of the content of television programming ■ 
1** 1% tt vHitem or sexually suggesuve? I* it educational But Robin is 
not Hatching" anything on the computer, She is manipulating— 
fir r haps more probJemauc , mierottrng uzth—a complex technoiog- 
V2 K-il medium And the degree and imensiiv of her involvement 
i \ %uggrM% thai (like ihe children at the video game*) it is the medium 
nsHf and not the con ten i of a particular program that produce* 
thr nv.re powerful efTeci Bui beyond am speiihc fear, so voung a 
child a computer wmfliu* with our ideal image of childhood 
Ihr natural child » tnjf of dt*n». machine* are indoor* 1 he 
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natural child runs tree, machines control and constrain Machines 
and children don't go together.* 

Something else feels drscordant. and thai is the nature of Rohtn s 
interaction wnh the computer. She is not manipulating the ma- 
chine by turning knobs or pressing button* She is writing met- 
taget to it by spelling out tnu ructions letter by tetter. Her painfully 
%km typing teem* labonoui to adukt, but the came* on with an 
absorption thai nukes it dear that time has ton as meaning for 
her. Computers brtng writing wuhrn the scope of what very young 
children can do It n far easier to press keys on a keyboard than to 
control a penal. Electronic keyboards can be made sensitive to the 
lightest touch; more important, they permit instant erasure. The 
computer is a forgmng writing instrument, much easier to use 
than even an electric typewriter. 

That a four -year -oW or a three- year-old might learn to make 
a fire poses a real physical danger, but it dues not call anything 
about childhood into question. We hnd it easy to accept, indeed 
we are proud, when children develop physical skills or the ability 
to manipulate concrete materials eariter than we expect But 
a basic changr in the child's manipulation of symbolic materials 
threaten* something deep. Central to our notion of childhood n 
the idea that children of Robin's age and younger speak but do not 
write 

Manv people are excited by the possibility that writing mav be 
brought withm the range of capabilities of very young children 
But others seem to fed that setting a four-year-old to writing does 
violence to a natural process of unfolding For them, what » most 
diuurbtng about Robin is not her relationship to the machine, but 
her relationship to writing, to the abstract, to the tymbobt. Open- 
ing the question of children and writing provokes * reaction whose 
force recalls thai evoked by Freud's challenge to the sexual inno- 
cence of the child 

In the eighteenth reniurv, Jean-Jacqun Rousseau associated 
writing with moral danger in the most direct way. 1 He saw the 
passage from nature to culture as the end of a community of free, 
tponuneout communication. Writing marked the point of rup- 
ture In Rousseau's mind, this story of loss of community and com- 
munication projects itself onto the life of each individual Each 
griming up rs a kiss of innocence and im mediae v. and the act of 
writing %s mhob/cs that the loss has taken place. To a certain extent. 
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each of us reenacts the fall. Our first marks of pen on paper retrace 
the introduction of a bamer between ourselves and other people 
ChridinMid, innocence, if the Mate of not writing, 

The computer has become the new cultural symbol of die thing* 
that Rousseau feared from the pen: loss of direct contact with 
other people, the construction of a private world, a Sight from real 
thing* to their representations. With programming, as for to many 
other things, the computet presence takes what wis already a con- 
cem and gives ft new form and new degree. If our ideas about 
childhood are called uuo question by child writers, what of child 
programmers? If childhood innocence a eroded by writing, how 
much more so by programming? 

What happens when young children, gTanVtchooJ children, be- 
come programmers? 4 Faced with the reality of child experts who 
have appropriated the computers that dot grade schools and junior 
highs across the country, there is talk of a "ctvnputcr generation" 
and of a new generation gap. 

Sarah, a thiny-five -year-old lawyer and mother of three, feds an 
unbridgeable gap between herself and her son. and she alternates 
between agnation and resignation: 

I could have learned thai "new math M I could urtdertuttd, rc 
•peer mv lot) if h» value* turn out to or diflirnrm than mine I 
mean. I think I could handle the kinds of ihingi thai came up 
between parent* and kids m the wax*, i would have talked to 
oh ion, I would nave tried to understand But my ten-year-old 
» tnu» prograinnimg. mto computers, and I fed thai ths raakrs 
his mmd work tn a whole different way. 

Do computers change the way children think? Do they open 
children '* nundf or do they dangerously narrow their experience, 
making their thinking more linear and less intuitive? There ts a 
temptation to look for a universal, tsolable effect, the sort that soil 
eludes experts on the effect of television. 

Th- nroblem here ts the tearch for a universal effect. I have 
f< . different children are touched in remarkably different 

w« . , trv their experience with the computer. However, by looking 
clwelv at how individual children appropriate the computer we 
can build *av» to think about how the computer enters into devet* 
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opment. and we begin io get some amwers io our questions !n a 
sense, I turn the usual question around: instead of asking what the 
ctunpuier does to vhUdren I ask what children, and more impor- 



| J jj uni. what diffcent kindi of children make of the computer. 



1 20 A Setting for Diversity 

I observed child programmers m a variety of school seaingi. In 
most schouis ihere was one or perhaps iwo computers per grade. 
In a few, every classroom had as least one computer. And m one 
124 special situation, every child had unlimited computer access. The 
12* children i observed programmed in a number of languages, in- 
126 eluding BASIC, PILOT, and Logo. 3 In every letting it was appar- 
1 127 em that computers had brought something new into the dassroom, 
128 In everv classroom there were some children who were particularly 
l?4 rsciird about program nui.g, who shared ideas with other child 
IW programmers, who began to build an intellectual community. 
151 These children often found themselves tn an unusual situation: in 
•si? ■ 



nraprn . m ,^. w »•» MilMliUf I t HI 

ifm domain thev St a me espens. even more expert than their 
m irachers In mam <Ussroums this spontaneous emergence of inteJ- 
' let j oaI community was limited to a particular kind of child, typi- 
tallv bm* with strong interests in math or electronics or other 
thing* technical This dors not mean thai other chiljren did not 
learn to program In fact, in several of the classrooms they were 
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I HN rrquirrd to do so, Bui they did so in the *jnrit of trying to do well 

1 * f ' man hool activity and of trying to confirm to a set of expectations 
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imp«>sed from without. What was remarkable in the school wliere 
there was unlimited computer acc«s was the range of children who 

1 41£ became tenously involved with 'lie computer In this environment, 

1 * * here ihe compute? eiperter^e was retauvely free from currkular 

4 expectations, children dev„tor*-d highly individualized approaches 

1 4f> io programming that p- ovKied a window onto larger issues of in- 

1 4h rellec t ual stvle and pe* sor aJity 

1*7 A pi vate school that I shaJ) call Austen, with children from 

MM preschool through fourth grade, was the site of a broadly con- 

! 4\t tnvrd reseat h project involving the design of a special computer, 

I VI the naming of a group of teachers, and a research program to 

l »l stunS the children's progress AU the children at Austen had access 

\yj ut computer v and a group of about fiftv third and founh graders 

I *» * v*rrc offered a more intensive experience Fifteen of them, choieri 
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, lM for the divTrMtv of their backgrounds, interests, and talems, were 

155 studied in depth The school itself had a long tradition open 

/ J 56 dassjtioms and flexible scheduling, which facilitated the uttegrs* 
[5 7^"tjon of computer* into classroom life At almost any time of the 

* T5S day I taw children, working alone or in groups, at small personal 

1 59 computers scattered throughout the school. 

160 Ac Ausren, programming was not treated as a "school subject " 

161 The child i en had liberal access to the machines, to program as 

162 they wished. The general ferment of activity that resulted was so 

163 great that teachers could not doseiy monitor the children or im» 

164 pose an "ofnoaT way of doing things even if they had wanted to. 

165 And in this case, there was also an explicit commitment to encour- 

166 aging the children to appropriate the project as their own. 

167 Trus a not a school that "brought in some computer*/ but a 

168 school thai created conditions for the growth of a computer oil- 

169 ture. The intention was to simulate a future where computers 

170 would be everyday objects in the hfe of the child 

17! The Austen School used the Logo computer language. It ts 

172 embedded in a philosophy of education described in Mtndsttmw bv 

173 Seymour Pa pen. the mathematician and educator most associated 

174 with the development of Logo. Papen stresses nomompcfUuY 

175 learning and the use of the computer as a tool for intellectual 

1 76 development. 

177 Two of Pa pert , images capture his ideas about computers and 

178 education. One is "the computer as pencil" — ihavts. that compui- 
! 79 ers should he as available and accessible to ch^rffen as pencil* and 
I 80 should be used for as broad a range of actrffues. "for scribbling as 

181 well as for writing, cloodling as well as drawing, for illicit notes as 

1 82 swell as for of he lal classroom assignments . " * 

183 Pa pert « second image ts "the computer as mainland " The most 

184 natural to learn to speak French/is the way French children 



Sjrench'Sfteakmg people. By analogy, 
rrotogthematical language is through 



185 do, bv speaking French to 

186 thr most natural way to lea: 

187 conversation with a mathematical speaking entity, and this is the 

188 computer. The child programs the computer. In "teaching" the 
IHM machine, the child learns to speak its language and manipulate 

formal and mathematical systems. Papert calls this kind of natural 

l u l learning "Piagetian" learning- -arning that happens sponu- 

19 2 ueiiuslv when people are in cor.iact *iih the right materials One 

1 W of the most striking things about the Austen project Has the wa* in 
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194 which ihe creation of a child programming culture created ne* 

195 relationships between students, teach*. rv and curriculum.* 

1^6 Cominon place assumptions about what happens m schools did 

197 m « hoki true for the computer-nch Ausien classrooms thai teach- 

1VW ers know more than students, thai teachers are more interested 

199 than students, and that it u the teacher's job o design artful was* 

200 to motivate children to learn things that would not come natural!* 
20! to them. 

202 Such assumptions are called into question when children are in 

203 passionate relationships wnh the learning material and when that 

204 material allows for its own natural exploration. An example may 

205 help to make the point. It is fairly dear that children playing video 

206 games show improved hand-eye coordination and team how to 

207 decode ihe rules behind each game's structure, imagine a situation 
in which teachers tried to "teach" children video games in order to 
work on these skills. The idea seems foolish because we know that 
children team these games although thev come with virtualh no 

21 1 instructions Children dive into their exploration. They watch oth« 

212 ers plav, they figure it out for themselves, li is much like tha wnh 

213 interactive computers Children can team a great deal without 

214 bring taught. Mam children move beyond their teachers in their 

215 decree of interest and even then expertise In these cases teachers 
21b take on the role of guides 10 what is verv much a new termorv for 
£|g them as well as for their students.* 

219 A Children's Computer Culture 

When children learn to program, one of their favorite areas of 

21M work is computer graphics— progr-imroing the machine to place 

222 displavt on the screen The Logo Kiaphics system available at Aus- 

"j23 fen was relatively powerful. It provided thirty -two computational 



l luikmta the K»wn fwnjrri from o» .ntepnutt. ipofcr tu the icxfcm cfamn* then tr*vn- 
mg j«rd <hcn when ihe machine* we tti plate ohamed wd «wr*iewed if* uwdero* and 
had to «he rr*uU» of the pn*t bofagicaf te«t-Rse*rh*rh. W IS Lock* at Loraroi 
- <h * s *d beeii admourced fc> ihe Wteeti cMdVrtj fcfcued for tpenal uadt The «uch 



i«* o4 iNr Suw« «ud*rm «.*) a ro&riwramr rffon ««h Son*** pjpm and John Berfcw 

•Of <<«*<«- K «ne Hir^w* mpund lew emi^tiasrxaiU ies» iwrenJuft Tho chap«r**X 
de«r»6n vhuirfppfl *ht> d»d gti «n« oh ed m ordet tp d«w ihe reUmmUap* bei*een pro- \ 



^xmmtnftandperHXiafari I he phenoq* na dm taped tfi ihs* thayter mutf happen became 

JVi * *ufhi»rm rrMnAer of cMdren brtjfne deeph mtohed m coramae a "MfUubure" thai 
r d^cS.^1 - denfeeof unonwm and thai anr* ted ten cuffeteiM kindi of ihddren 
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object, called ,pme, that appear on the screen when commanded 
w do so. Eaeh sprue hat a number. When called by it, number and 
gwi a color and shape, it come* onto the screen with thai shape 
^ a red truck, a Uue ball, a green airplane. ChiWrencan 
man pulate one sprite at a time, several of them, or afl of them at 
once. *1>endmg on the effect they want to achieve. The sprites 
can take predefined shapes, such as trucks and ajrpiancs, or they 

^r^ST-r^l • h "e* ***** ™ « grid, a sprfte 

^ZZzS^rJ^T can be g.ven a speed a,* , dtrrcuon and be set 
m mouon The direction is usually specified m terms of » heading 
from 0 to 560. where 0. would pomt the sprite due north, 90 would 
point n due east, 180 south. 270 west, and 960 north again. 

At the time the system *as introduced, the teachers thought the 
mampulawn of heading, would be too complex for second grad- 
2<w T Zt* U Z " ""Z*™ lkt » d** children were 

240 ^ !T mand, J for Dukin 8 H»H.es appear, giving 
""J waprs ami colon, and placing them on ihc KTCfn. but 

241 not for setnng them in motion Motion would be saved for later 

lit J\ £ ^™ ul " m heW f«r two week, That is. it held until one 
second grader. Gary . caught on to the fact that something exciting 
wa, happening on the older children', screens, and knew enough 
io pick up the tnck from a proud and talkative third grader In 
SVi T ,T 5f - a K u hen nght: ^ *** ""dmtand that 
2M ± jT *" f"^ g ** Cr ! ""J**" Htr didn « have to. He 
ZW» wanted to make the computer do something, and he found a way 
A I to assimilate th; concept of angle to something he already knew- 
£?: f rw tod " " Thr *Pri*« have secret codes, like 10. 100. 55 And 
2M it you give them their code, they in different direction, !ve 
£4 taught the code to fourteen second graders." he confided to a 

~ *'™"°™«r™gkasecret. The teachers dont know. 
266 vv,. ha , hgur ^ qu| jj ihe codCT w bu[ wc rc ^ ^ „ 

XT'- .. 1 and h " fncnd » * iU CT *l"ng code 
We re still no ( cure about the mg nu.nbers" (sprites interpret 361 
a, I. one full rrvoiuuon phis I J. but they were feeling very pleased 
with themselves. 

IV, t,ar> ' d «H«w. not the only one of hs kind, contributed to 
™: "eating a general pattern at Austen. Students felt that computer 
:'*] knowledge belonged to them and not onh to the teacher, Once 
« - 4 km.v. ledge hid become forbidden fruit, omr appropriation of u 
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275 hid become a personal challenge, teacher* could no longer main- 

276 tain their position u the rationer* of "curricular materials." In a 

277 tetting like Austen, idea* about programming trawl the way ideas 

278 iravej m active, dynamic cultures. They sweep through, carried by 

279 children who discover something, often by chance, through playful 
28Q exploration of the tnachtne. 

Gary and bis fellow decoders finally presented their di sc overies 
ip the authorities with prick of authorship, At Austen program- 
ming tricks and completed p rogr am s are valued— they are traded 
and they become gift*. In traditional school tcttmgi, finished book 
reports are presented to teachers who try to msulJ a sense of the 
286 das* as community by asking the children to read them aloud to 
the group. In the context of children and programming projects, 
the sharing usually happens naturally Children cant do much 
with each other* book reports, but they can do a great deal with 
each other's programs. Another child's program can be changed, 
new features can be added, it can be personalized. (One child can 

292 figure out how to get the computer to engage m a "dialogue." bu' 

293 a second child can change the script; one child can figure out how 

294 to write a program that will display an animated drawing of a 

295 rocket going to the moon, but a second child, can build on it and 

296 have the rocket orbit once it gets there ) Most objecu cant be friveo 

297 away and kept at the same time. But computer programs are rasiK 

298 shared, copied from one child's perso *al storage disk or cassette to 

299 that of another. As the child experiences it, the originator of the 
program gets to be famous, And other people get to build on his 
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Anne, an artistic fourth grader, had originated a program in 
which birds made of sprites fly across the sky and disappear behind 
clouds. One morning as we spoke, she glanced around the class- 
room. Five of the eight computers within \ "*w had objects disap- 

306 pearing, melting, and fading into other colors. "It's hke a game of 

307 telephone." she said. "You start ii, but then it charges. But you can 

308 always sort of see part of your original idea. And peopJr know that 

309 you were the first.** ^ 

8 At Ausien we are faced with the growth of an intellectual com 

9 munhy that we do not normally see among scJtoofchildren. What 

10 makes the community most special is that it includes children with 

1 1 a wide range of personalities, interests, and teaming styles who 

1 2 express their differences through their styles of programming 
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14 Jeff sad Kevin 

^ in April 1981 the spate shuttle » in the newt, and the screens it 

16 Austen are filled with animations of space-age scenes all pro- 

17 grammed by students: shuttle takcofi*. rocket boosters falling 

18 away, landings on terrestrial airstrips. Many of the scenes resem bl e 

19 each other, but you can't tell how they were programmed from 

20 how they look, or what doing it meant to the children who made 

21 them. 

22 Jeff, a fourth grader, has a reputation as one of the school's 
25 computer experts. He is meticulous in ha study habits, does super- 

24 Utivr work in ail subjects. His teachers were not surprised to see 

25 him excelling in programming. Jeff approaches the machine with 

26 determination and the need to be in control, the way he ap- 

27 proaches both his school work and his extracurricular activities. He 

28 likes to be. and often is, chairman of student committees At the 

29 moment, his preoccupation with computers a intense: "They're 

30 the biggest thing in my uTe right now." He speaks very fast, and 
iL when he talks about his programs he speaks even faster, tending 
52/ to monologue. He answers a question about what his program doe* 
$% bv tossing off lines of computer code that for nun seem to come as 

54 naturally as Lnglish His typing is expert — he does not look at the 

55 code as it appears on the screen. He conveys the feeling that he is 

56 speaking directlv to an entity inside "When 1 program 1 put myself 

57 in the place of the sprite. And 1 rake it do things.'* 

58 Jell is the author of one of the first spar e-shuttle programs. He 

59 does it. as he does most other things, by making a plan. There will 

40 he a rocket, boosters, a trip through the stars, a landing. He con- 

4 1 teives the program globally, then he breaks it up into manageable 

42 pieces *"! wrote out the parts on a big piece of cardboard. I saw the 

43 whole thing in my mind jusi in one night, and 1 couldn't wait to 

44 tome to school to make it work." Computer scientists will recognire 

45 this global "top-down." "divide-and -conquer** strategy as "g*>id 

46 programming srvle " And we all recognire m Jeff someone who 

47 conforms to our stereotype of a "computer person" or an engineer 
4fi —someone who would be good with machines, good at science. 
49 someone orgamicd. who approaches the world of things with con- 
541 hdeme and sure intent, with the determination to make it work. 
51 Kevin is a vrrv different son of child. Where Jeff is precise in all 
5? ol rm actions. Kevin r% dteamy and impressionism. Where Jeff 
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tend* to i?\ to impose his ideas on other children. Ketin's warmth. 
VI eau going nature, and interest in <*hers nuke him popular Meet- 

55 ings with Kevin were often interrupted bv his being railed out to 

56 rehejive tor a school pfav. The pL\ was CindrrtUa, and he had 
been tfnen the role of Prime Charming. Kevin comes from a mili- 
tary family, his father and grandfather were both m the Air Forte 

59 But Kevin has no intention of fallowing in their footsteps. "I don't 

60 want to be an army man I don't want to be a fighting man. You 
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tan grt killed/' Kevin doesn't tike fighting or competition in gen- 
eral "You can avoid fights I never get anybody mad — i mean, I 
63 try not to." 

64. Jrft ha* been playing with machine* ail his yfe— Tinkertovs, 
65 motor*, bikes— but Kevin has never played with machines. He Ekes 
fVh stones, he like* to read, he is proud of knowing the names of "a lot 

67 of different trees " He i» artistic and introspective. When JeiT is 

68 asked questions about his activities, about what he think* is fun. he 

69 amwers m term* of how to do them right and how well he does 

70 ther.i He talks about video games by describing hi* strateg> break - 

71 through* on thr new version of Space Invaders: "Much harder. 
much trickier than the first one." By contrast, Kevin talks about 
experiences in terms of how they make him feel. Video games 



73 



74 make him feel nervous, he savs. The computer is better he adds 

"7 n. '« _.. . v . i ■ . . 



7 T i 



It * rawer You get more relaxed. You're not being bombarded 

76 v*ith stuff all the time ' 

77 hr\ in kjo is making a space *ene But the was he goes about it 
7M i« not at aU like Jeff '* approach. Jeff doesn't care too much about 

79 the detail of the form of his rocket ship; what is important is get- 

80 ting a < ompJex system fo work together a* a whole. But Kevin cares 

8 1 more about the aesthetic* of the gTaphxv He spends a lot of tune 

82 on thr shape of his rocket. He abandons his original tdea fit didn't 
MS kmk right against the stars**) but continues to "doodle'' with the 

84 scrairhuad shape-maker, He works without plan, eaperimenting. 

85 throwing different ihapes onto the screen. He frequenih stand* 

86 back to inspect his work, looking at it from different angles, hnaJh 

87 settling on a red shape against a black night — a streamlined futur- 

88 is;,i design He is excited and call* over Mro friend* One admires 
the red on the black. The other savs that the red shape "looks like 



90 fire " Jeff happens to pass Kevin's machine on the way to lunch 

91 and auumuikalU checks oui its screen, since he is alwavs looking 
W for new trick* to add to his toolkit for building programs He 
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93 shrugs "Thai i been done . M Nothing new there, nothing techno 

9i ca% different, just 4 red blob. 

95 Everyone goes away and Kevin continue*, now complete!? taken 

96 up by the idea that the red looks like fire. He deckles to make the 

97 ship white so that a red shape can be red fire "at the bottom." A 
fe* long time is spent making the new red nrebaU, fending ways to give 

99 it spikes. And a long time b spent adding detail to the now white 

100 ship. With the change of enter, new possibilities emerge: "More 

101 things wifl show up on it," Insignia*, stripes, windows, and the 

102 project about which Kevin b most enthusiastic: "It can have a liti> 
scat for the astronaut" When Jeff programs he pun himtdf to the 
place of the sprite; he thinks of himself as an abstract com put*- 

105 t»n*] object. Kevin sars that, as he work*, "I thmk of myself as the 

106 man inside the rocket ship. E daydream about it- Vd like to go to 

107 the moon.'' 

108 By the next day Kevin has a rocket with red fire at the bottom. 

109 "Now I guess 1 should make is move . . . moving and wings , . . it 
should have moving and wings." The wings turn out to be easv, 
just some more experimenting with the scratchpad. But be is les* 
certain about how to get the moving right 

Kevin knows how to write programs, but his programs emerge 

1 14 —he is not concerned with imposing hh will on the machine. He is 

1 1 5 concerned primarily with creating exciting visual effects and allows 

1 16 himself to be led by the effects he produces. Smcc he lets his plans 

117 change as new ideas turn up, ms work has not been systematic. 
1JH And he often loses track of things. Kevin has lovingly worked on 
1 19 creating the rocket, the flare, and a background of twuikhng start 
120 Now he wants the stars to stay in place and the rocket and the fere 
1*1 to move through them together. 

122 li u easy to set iprites in motion; just command them to an initial 

123 position and give them a speed and a direction But Kevin's rocket 

124 and red flare are two sepatate object* (each shape is carried by a 
1 2b different sprite) and they have to be commanded to move together 

126 at the same speed, even though they will be starting from different 

127 pUce* To do this successfully, you have 10 think about coordinates 

128 and you have to make sure that the objects are identified differ- 
I2*< entlv so that code for commanding their movement can be ad- 

130 drrssed to each of them independemiy. Without a master plan 

131 KcMn get) confused about the code numbers he has assigned to 

1 32 the different pans of h» program, and the flare doesn't suy with 
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the rocket but flies off wiih thr tun It takes * lot of urnc to get 
the flare and the thip back together. When Jeff nukes a mistake, 
he s annoved. caib rumself "wup^d," and rushes to correct his 
technical error. But when Kevin makes an error, although it frus- 
• rates him he cioesnt seem tn resent n. He sometimes throws his 
arms up in extsperation: tlh no, oh no. What did I ck^" His 
f asanauofi with his effect keeps him at it. 

In correcting hts error. Kevin e*f4ores the system, discovering 
new special effects as he goes along In fact, the "mistake" leads 
htm to a new idea: the Hare shouldn' i go off with the sun but 
should drop off the rocket, "and then the rocket could float in the 
stars " More experimenting, trying out of different colors, with 
different placi merits of the ship and the fare. He adds a moon, 
some planets I e fries out different trajectories for the rocket ship, 
different headings, and different speeds, more mistakes, more 
standing hack and admiring ms e* jiving canvas. B> .he end of the 
week Kevin too has programmed a space scene 

Styles of Mastery 

jelf and Kevin represent cultural extremes. Some children are 
at home with the manipulation of formal objects, while others de- 
velop their ideas more impressionistacaJfv. with language or visual 
images, with attention to such hard -to- formalize aspects of the 
world as feeling, color, sound, and personal rapport Scientific and 
set hrmal held* are usually seen as the natural home for people like 
Jeff, the arts and humami % seem to belong to the Kevins 

Watching Kevin and Jelf programming the same computer 
shows ui two very different children succeeding at the same thing 
— *rtd here it must be said that Kevin not only succeeded tn creat- 
ing a spate scene, but. bke Jeff, he teamed a great deal about 
< ompuier programming and mathematics, about manipulating an- 
gles, shapes, rates, and coordinates. But although succeeding at 
rhe same thing, they are not doing it the same way Each child 
developed a distinctive style of mastery — styles that can be called 
"hard mastery" and "soft mastery."' 

Hard mastery is the imposition of wiH over the machine through 
the implementation of a plan A program is the instrument of 
premeditated control Getting the program to work is more like 
getting to sa\ one'* piece" than allowing ideas to emergr m the 
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give-and .take of conversation The details of the specific program 



3 obvtouslv need to be w debugged~~ihere has to be room for 
174 change, for wmc degree of ftexrWrry in order to get it right— but 



r — *~* KMU> 

from this comcmpiauon derides what to do next. Hard mastery ts 
the mastery of the planner, the e ng i n eer, soft mastery is the mas- 
tery of the artist: try this, wart for a response, try something else, 
Jet the overall shape emerge from an interaction with the medium. 
It ts more fake a conversation than a monologue. 

Hard and soft mastery recalls anthropologist Claude Levi- 
Sirauss' discussion of the scientist and the 6na*ur ' LevvStraus* 
used the term bntotagr, rinkenng, to make a distinction between 
Western «ctcnce and the science of preiiterate societies. The for- 
mer ts a science of the abstract, the latter is a science of the con- 
crete Like ihc brupkur. the soft master works with a set of concrete 
elements. While the hard master thinks in terms of global absrrat > 
Bons, the soft master works on a problem by arranging and rear- 
ranging these elements, working ih rough new corobmatjorts. 
Although the bncofovr works with a closed set of materials, the 
muits of combining elements can lead to new and surprising re- 



I<#i Mastery and PertonaiitT 

ix>ror>mer programming ts usualiv thought of as an activity (hat 
imposes us \t\k on ihe programmer And that style ts usualiv pre- 
sumed to be closer lo Jeff and his structured, -pUnnerV approach 
ihan to Kevin and his open, interactive one. In practice, computer 
programming allows for radical differences m style. And looking 
more closely at Jeff and Kevin make*, « apparent that a style of 
tiraJmg with ihe computer is of a piece wiih other things about the 
person— his or her wav of facing the world, of coping whh prob- 
lem!, of defending against whai is felt as dangerous • Program- 
ming sivlc is an expression of personality style. 



u« d»Urrrmr» m «»lr w br npmwd A t*Bf***e iwch a B 4$U don not rmkc 
" * hK " ,r •«irt«lul >ryuh* ihjwjjt. « >mnt at pro$r*mfwij$ 7h»ck*i run 
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2 1 8 Fur example, the hard masirrs tend to tee the world as some- 

219 thing to be brought under control. They place link stock in late. 

220 In child's terms, they don't bebeve much in a rabbit's foot or a 
22 i luck* day. Jeff is popular and sociable, but he like* to be committee 

s 222 chairman, the one who controls the meeting From the earliest ages 

/ 223 most of these children have p r ef e r red to operate on the mantpul- 

224 able—on blocks, on Ttnkertoys, on mechanisms It is not surpns- 

225 tng that the "hards" sometimes have more difficulty with the give- 

226 and-uke of the playground. When your needs for control are too 

227 great, relationships with people become tense and strained. The 

228 computer offers a "next-ben" gratification. The Tinkertoy is inert. 

229 The computer is responsive. Some children even fed that when 
250 the* master it the* are dominating something that "fights back." It 

23 1 iiwh surprising that hard masters take avidly to the computer. It 

232 is also not surprising that their style of working with the computer 

233 emphasizes thr imposition of will. 

234 The soft masters are more likely to see the world as something 

235 the* need to accommodate to. something beyond their direct eon- 
256 trol In general, these children have pJaved not with mode) trains 

237 4 ml Erector sets but with toy soldier* or with dolls. The* have 

238 taken the props (cow bo* hats, guns, and grownup clothes for 
259 fitc*vup) from the adult world and used them in fantasy plat with 
24(1 other children In doing so. the* have (earned how to negotiate. 
24 I compromise, empathize. The* tend to fed more impinged upon. 
242 more reactive As we have seen, this accommodating sivfc is ex- 
245 pressed m their relational attitude toward programming as wdl as 

244 in tk^erV relationship* with people. 

245 Verv voung children find the computer evocative because it 
-4b seems to stand betwixt and between the world of alive and not 
247 alne The sprite, the computational object thM is there to com- 
24H maud on thr screen, is aJto evocative. It stands between the world 
24V of physical objects and the world of abstrat r ideas. Ambivalent in 

250 n\ nature, it m taken up different!* bv the hard and soft masters. 

251 the hard masters treating it a*ore like an abstract emit*— * a 
2f»2 Newtonian particle — the soft masters treating it more as a 
*f* 

■I * rrw±r ft SMC am fet* •drqwttr Aft J lompwfr Unguogr tt mrrot itut it pruttffo t tr*t 

'Ji4 n\*0r*Hr muni*) U it du If Tttu tt\ in tA u*r In fh* Stmen Sttowrf thr iuftdrtMxn +trr n$ht 

'.' I ' r fui * »«tr »4nri irf t hikhrn ut itirro «m ddfrrrn; rrUuoiMfap pfvgrwaa&ng Thr 

.'If< rnufiHimtni iJkr»»rd frwdtrfR «> rxpCTTmcm «ftd thr < umputff itftem <S»qrnni m gv 
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251 physical object: a dab ©f paint, a building block, a cardboard cut- 



254 out 

255 Jeff m the system of Logo son*, as a formal system, tome, 
ihmg span from ha everyday life He sdennftes with an abstract 
psece of it. He objectified the sprue, u« a at a thing apart and 
then put hanseif in its place in order to command its actions. Jeff 
iwa\ "I'm a sprite in there." The toft master idrrmftei differemh 
Kevin did not objectify the sprite, he did not become the abstract 
thing— he took who he feeb himself to he and entered anew worid 
of mahe4etievc. He said, "I'm me in there. dnVmg the spaceship " 
Identification a noc for an initrumenxaJ purpose, bum the service 

264 oJ fantasy. 

265 Psyc hoJogist David Shapiro has used the idea of "neurotic styk*" 

266 to capture what each of us intuitively knows about him- or herself* 
^ 7 we are the same person whether we are solving an intellectual 

problem or sorting out a personal difficulty. And, indeed, the 
blocks we run into, the wavs we achieve or avoid success in the 
cognitive and afleenve domains, often take us aback by their sum- 
lamy. The use of cluneal categories to describe these styles reflects 
the fact that when we look at human psychology there is a conun- 
2.3 uum between what we see as ill and what we see as normal. The 
274 underlying processes are the same for everyone; some simply suf- 
27 5 fcr from them more than others. Thus we come to understand 

276 ounrUe* better by knowing what we wouid be tike if the stresses 

277 of hie led us to a breaking point. At that breaking point, our 

278 " neuron* style" would be transformed into a disabling symptom. 

279 Ai thai point, the style takes over," severely hmmrtg our abduy to 

280 cope with realm. Before thai point, a neurotic style is sunpjy a way 

281 of approaching the world and of defending oneself against what ts 

282 painful. 

28S Shapiro describes an obsessive-compulsive style in terms that re- 

284 call i he relationship of the hard masters with their machines. He 

285 speaks of the obsessive<ompuhtves' intense and sharpJv focused 

286 attention and their interest in technical details. Like Jeff who was 

287 interested in oniv one thing when he looked at the other children's 

288 programs (was there any new technical stuff?}, Shapiro's prototype 
j obsessiw-compuWve may bsten to a recording with the keenest 
\^* K ^L interest in the equipment "but hardly hear the music."* 

°" lnr mhrr k*nd, Shapiro describes a hysterica] style tn terms 
2*T2 that tetali the soft master. When obsessive-compulsives are asked 
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3 19* c*otob vr wtti comrm ms amulatvo* ot ns iuobxi 

293 a qufiiwn, ihc> gue j iharp and detailed technical anSHcr. Hvster- 

2*M n> icspond *nh impressions; their interest » global - sans » 

295 times in connection Hrth the mathematics problem* on an intelh- 

2% gemc test. h\stencaJ subject* arc unabie to reproduce the pro- 

2*7 ctwo In *hkh the* armfd at their answers .otn if the 

298 answers are correct.'* 

2^9 C>*ii approach io the %»otW t* proloundh marked by the wavs 

300 »c defend oursehes IMicrent personality styles reh on a charac- 

301 tcmuc »et of defense mechanisms. Shapiro's "obsessnes" reh on 

302 seiecme inattention, rigidity, and radical simplification Thes tend 

303 u> see things in black and white, in then- emotion*! byes the "hard 

304 masters" are practiced in creating reductive models of the com- 

305 picx In their intellectual fives 

306 the* dti so as well. In manv wavs, the hard masters' black and whiar 

307 representations «J^e%ervtla> life (Jeff talks about the friends he 
30K knr* M\d the formeVfrWrals he hares) are similar to their formal- 

ited representations of objects Objectthmg and idenufving *nh a 
- spnie or a pulles or a Newtonian particle— afl of these useful sim- 

31 1 pkrttatKms for doing science and for dealing with formal systems 

312 —hi in with a tendencs to simplify people and esents. Both come 

313 ranh But. of course. Jeff's sole of objerufnng and idenufving 
3 14 *• nh objects— with the gear of the bin etc. the sprue on the screen 
3 1 3 — » easier and more natural for some people than for others. 

3 lb The "softs.** Shapiro's hysterica, deal with pam by forgetting it 

31? of through an impressionistic blurring of sharp lines. Thei often 

3IK hj>c paitKuUr trouble and indeed balk at the >en idea of what 

3 111 ihe* see as 'reducmc identification ~ Not for ihem the reduction 

320 of i he world into black and wh«c or the Mmplihcatjon of reaht> 

321 through abstraction They can't identify with abstraci particles, 

322 thc\ (4n onlv identify with other persons. Not onh are the softs 
521 less prat in ed in formal representation, but for them such rep™ ♦ 
324 tentattons can feet threatening 

« In aii of {hi*, the computer acts as a Rorschach, allotting the 

M expression of what is already there But it does more than alkm 

I" thr expression of personality It is a constructive as well as a pro- 

1 1 jecme medium. For example, rt allows "softs" such as Kevin to 

1 2 opei ate in a domain of machines and formal systems that has been 

13 thought io be the exc lusive cultural preserve of the "hard* " For 
N the fu%r time Kc\m could march mio a m»hemat>cil world uith 
I "> In eternal colors Hung Ml m^t. 
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Mattery mod Gcodrr 

i have used boy* as examples m order to describe hard and soft 
mastery without reference to gender But mm it is tune to state 
what might be anticipated by many readers: girls tend co be soft 
Blasters, the b*?rd master* are overwnebnmgry male. At Austen, 

22 tr ^ n 8 10 for * c ^ t K»»hrps with the computer that bypass 

23 objectivity altogether. They tend m see computational objects as 

24 sensuous and tactile and relate to the computer * formal system not 
23 as a set of unforgiving "ruks," but as a language for commumcat- 

26 lng with, negotiating with, a behaving, psychological entity 

27 There are many reasons why we are not surprised thai girls tend 
9S to be sofi masters. In our culture girls are taught the characteristics 

of soft masterv— negotiation, compromise, grve-artd-ukr — as psy- 
choJogicaJ virtues, while models of male behavior stress derisive, 
itess and the imposition of will. Boys and girls are encouraged to 
adopt these stances in the world of peonfc. It is not surprising ihat 

33 they show up when children deal with ti.- world of things. The girl 

34 child plays with do!is> imagined not as objects 'o command but as 

35 children to r ,-iure. When the boy unwraps his birthdav prrsenis 

36 tho are nun Isle -,-rv to be Tinkertovs, blocks. Erector sets— all of 
17 wHk h pw run in the mle of builder 

3H Thinking in terms ol dolls and Erector sets, like talking about 

39 teaching negotiation »nd control, suggests that grnder differentia- 

40 uon i% a produc t of ihe soital conurutuon tha* determines what 

41 to>s and what models ol correci behavior arr gnen to thikitrn «»< 

42 eath se* Psychoanalytic thought suggest* manv wavs tn whuh l.u 
4.1 earlier prtx esses could have their role to play; nvlev of nusiri\ 

44 mav also be rooted m the child * earliest experiences One m hoof 

45 of thought. usuaU) referred to as "object relations theorv." » par 
4b tuuiarb rich in imagrs that suggest a relation between ttvlrs ol 
47 mastery and gender different cs 

IH It portravs the infant beginning life in a U<i*e!> bonded relation 

49 ship wiifi the inother, one in which boundaries betneen self and 

JX> other are not clear. Nor doe* the child experience a serration 

j| bet*et n the self and the outer world." The gradual development 

51? of 4 ( onwiousness of separate existence begins with a separation 

V* fmm the mother It is fraught with conflict On the one hand, there 

^4 t* a dewe to return to the comfort of the lost stale of oneness On 

Vi the other hand, there is the pfrasure of autonorm, of acting on 



r 



er|c 2 ™ 



285 




9 

56 
37 

— 38 

59 
60 



64 

65 
66 
67 
68 
69 
70 
71 

73 
74 

75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
«7 



90 
91 

92 

93 

94 
t 




in d epende nt dak*. Stowty the in font develops the tense of an 
"<Ajcttht" reality "out there** and separate from the self. Recently , 
there has been serious oansiderarJn of the ways in winch th» pro* 
cess may take on a acne of grader. Since our earnest and most 
competimg experiences of merging are with the mother, esmeri- 
ertces where boundaries are not dear become something "lemafc.** 
Dtflerennsuor* and drfcneaooo, first worked through to a sep- 
aration r the mother, are marked as -^-mother,** not- 
fault 

Vput mt the eaperieoces are common to girts and boys. 
But at the c.-fpaJ stage, there ta a fork m the road. Toe boy is 
mvohwd in a fantasised romance w&h the mother The father steps 
in to break it 'D and. in doing so, strikes mother bsow against 
fusions! rebtk* tip*. It is also another chance to see the pressure 
for separation as male. Thb *> reinforced by the fact that this time 
ihe boy gives up the idea of a romance with the mother through 
identifying himself with tns rather. Thus, tor the boy. separation 
from the mother is more brutal because in a certain sense it hap- 
pens twice: first in the kiss of the original bonded relationship, 
then again at the point of the OedxpaJ struggle. 

Smce separation from the mother made possible the first expe- 
riences of the world as "out there,** we might call it the discovery 
of the "objective/ Because the boy goes through this separation 
twice, tor him ob ject ivity becomes more highly charged. Boys red 
a greater desire for it: the objective, distanced relationship feds 
tike safe, approved ground. There is more of a taboo on the fu- 
sions*, along with a cotrefpoodingry greater fear of giving in tu its 
forbidden pleasures. According to tha theory the gtfb let* driven 
to object mry because she is allowed to maintain more elements of 
the old fuKonaJ rehbonship with the mother, and, correspond- 
ingtv. it b easier for her co play with the pleasures of closeness with 
other objects as well." 



Ann* and Mary 

In the eyes of a true hard programmer like Jeff, his dsssmaie 
Anne, also nine, is an enigma. On the one hand, she hardly seems 
serious about the computer. She is willing rx> spend days creating 
shimmering patterns on the screen m a kind of ~moire effect** and 
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95 ike dorsal item to care whether ibe pea her vbusJ effects with 

96 what Jeff would dandy as technically unimeresum "trkki" or with 

97 whai be would ter as >caBy iBttretfing" oiethocb, Jeff know* thti 

98 aH the children smhropomorphixe the computer to a certain ex- 

99 cent: everyone sayithinptia* 

100 or "You have to tefl the computer whs speed you warn the sprues 

101 to go," but Ame carries aD t hr op om orphimg to what, to Jeff, 

102 seefmukeeatrenttlrngths* For csraplr, she osita on crtmg the 
109 compmer "he," wins the explanation "It docsn^t seem right to call 
104 a an AO the itme r this doesn't keep her from getting down to 

103 serious jprogi aBHttiwf She has made some egtofceJ mvemsona, 

106 and Jeff sad the other male hard master* ce csas ng g that if they 

107 warn to keep abreast of the state of the an at Austen they must pay 

108 attention to what Anne is doing. And Anne knows how to take 

109 advantage of her a chi e v e me nt*. She analogizes the spread of pro- 

1 10 grammmg ideas to the easne of telephone and enjoys seeing ver- 

111 moos of her ideas on half a rtotcn screen*. They didn't copy me 
US exactly, hut I can recognize my idea." Jeffs grudging acknowicdg- 
119 mem of Anoes 'not quite serious" acuanpionmcms seems almost 

1 14 a microcosm of reactions to cc^petent women m society as a 

115 whole. There, as at Austen, there is appreciation, tacomprehen- 

1 16 ston. and ambivalence. 

117 WhrnJrfT talks whn the other maJe cxpera abc«u ihe computer, 

118 ihey usuafiy talk "shop" about tech nk&I detain. Armc, on the other 

1 19 hand, tikes to discuss her strong views about (he ma c hin es pay- 

120 choiogy. Shchmnodoutatbatcomputm they 

121 "think." as people do, although they "can't reatty have enmfen* ." _ A 
\22J N e ve rt li elc ss . the computer might have pnXc i cnuLs . l|gwottBlike " 

u ii you did a pretty program* When g comes to technical thin gs, ^ 
she assumes the computer has an aesthetk. "I don't know if 
would rather hate the program be very complicated or very sinv- 

126 pie" 

127 Anne thinks about whether the computer is ahve. She says that 
!2fl the computer is "certainly nm alive Qke a cat." but it is "sort of 

1 29 am*." it has "am* things." Her evidence comes from the machine's 

130 re sp o nsiv e behavior. As she types her immnnmj into the ma- 
13! chine, she comments, "You see, this computer is dose to being alive 

1 32 because he does what you are flaying" 

133 Tms remark o reminiscent of the talk among the somewhat 
! 34 younger children who were preoccupied vmh sorting out the com- 
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35 outer* status as a living or a hoc bving thing. There a, however, a 

36 difference. For the yo ung e r children, these qvennm love a cer- 

37 tain theoretical urgency. For Anne, they are both test urgent sad 

38 pan of a practical pJuJosopfay: the has «m this way of wring the 

39 co m puter kite her atyte of techiucal mastery . 

40 Anne want* to know how her programs work god to underused 

41 her failure* when they don't am the draws the line between tin* 

42 demanding and not understanding in a way that b oTOerem from 

43 mott of the hard-qiamr boyt ar a rimflar degree of tot up e te tne. 

44 For them, a program (like anything ebe butft out of the element* 

45 of a formal system) b either right or wrong. Program that are 

46 correct in their general structure are not "really correct" until the 

47 small error*, the bug*, are removed. For a hard programme- HJte 

48 Jeff, the bugs are there to ferret ow. Atme, on the other hand. 

49 make* no demand thai her program* be perfect To a certain de- 

50 gree. although to put it too flatly wooid be an exaggeration, when 
151 *he program* the computer the treats it a* a person. People can be 

52 underwood only incompletely: because of their complexity, you 

53 can expect to unde r stan d them only enough to get along, as wefl 

54 a* possible for mamtanring the kind of lelanbnstop you want. And 

55 when you warn people to do so me thing, you don't insist that n be 

56 done exactly as you want it, but cany "near enough." Anne allows 

57 a rertam amount of negotiaoon with the computer abou*jttst what 

58 should be an acceptable program. For her, the machine is enough 

59 ahve to deserve a cmnpiwnne, 

60 This "iiegoaatmg" and "relational" style b pervasive m Anne* 

61 work but a more essay descrmed by an example from her class- 

62 mate Mary, another soft-mastery programmer and an even 

63 staonchcr lobbyist for the use of personal pronouns to refer to 

64 computer* Mary dtffers str&<Tgfy from Anne in having a soft styk 

65 that is verbal where Anne's is consistently visual 

66 Mary wanted to add a few tines of dialogue to the end of a gamr 

67 program, Her original idea was that the computer would ask the 

68 player. "I*> you want to play another gamer If the player typed 

69 "Yes." a new game would start If the player typed "No." the ma- 

170 chine would print out the final score tnd "can" the program^-that 

171 is. put the machine back into a state where it b ready for anything. 
72 back to "top level* She writes a program that has two step*, cap- 
7 S lured in the follow' g Engh*h4anguage rendition of the relevant 
74 Logo mst ructions: 
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V s**t4*rtatT4tpa a Tn," start a m game 
tf**s*^usn>^h^~pn*i soar a*d stop 



'78 



As msmiakms to an mteftgent person, these two statements are 

179 imainbiguou*. Noi so as mstructkm* to a computer. The program 

ISO ~wny~ but rax quite » Mary ongmaUy pianned, Thr answer ~Y«" 

181 produces the ~righT behavior, a new game. But m order to ger the 

182 final score and exit, ft n necessary to type "No" twice. Mary kite* 
SSS this meant there was an nerrorr but she liked th» bug. She iaw the 

184 behavior as a humarfttke quirk. 

185 What was behind the quirk? The computer b a serial machine; 
188 a executes each mm union mdeoendesdy. It gets up to the first 

187 msiractioti that tells ft to wait tmtntheusertyprsionmm^. If thii 

188 wn.eihmg » -yes." a new game is started up. If the user doesn't 
!S 2?!^5V? » for example . he or she ryf>o the compuw 

190 does nothing except pass on to the next mstryasnn without "re* 

191 m e mfa ei u tg" what has come before. The second instruct**©, like 

192 the hrst. tens the computer to waft untfl the user has typed some- 

193 tfung And if tins something b "No," to prim the score and nop. 
94 Now the role of the two "Nos" a dear. A single -No* wffl leave 
193 the computer trying to obey the second tnsmctsosi— that is, waft- 

196 mg for the user to type something. There are ways of fixing this 

197 bug, but what b i mp ort ant here b the difference m attitude be- 

198 tween a programmer bke jefT. who would not rest until he fixed ft, 

199 and a progr amm ei Bke Mary, who could figure out bow to fix a 

200 but decides not to. Mary ate this bug becatiseh makes the maclone 

201 appear to have more of a personality. It lets you fed closer to it, 

202 As Mary put* ft, "He wffl not take no tor an answer" unlets you 

203 really nnist She Ju7o«tJw 

204 goes on to another program. 

205 Marys work » marked by her interest m language. Anne's is 

206 equally marked by her hobby, painting. She uses visual material* 

207 tocrea«f!Ta*cg»forfeeJ^ 

208 Anne hadjy comc an expert at wrkmg program s to produce 

209 visual effects of appearance and disappearance. In one. a fiocx of 

210 birds fees through the sky. disappears at the horizon and reap* 

211 rxran some other place and tuw. If aB the bb^are theiaxnecoior, 

212 such as red, then disa p pe ar ance and ap p eal an te could he pro- 
^13 duced by the commands "srrcOLOx :fjrvs»atE~ to get rid of them 
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214 ami "vrcoios :muT to make them appear. Bttt since Anne want* 

215 the tenia to bavg diff e rent colors, the problem of the bods reap* 
— 216 pearmg with their original color a won? corophcated, 

217 There is a dossal method lot getting this done: get the pn> 

218 gram to **s$ore sway** each btixFs original color before changing 

219 thai color co "mvis&fcr.'" and then co recall the color when the birds 

220 are to reappear. Tha method call* for an algebraic style of think- 

221 ing. You hare to think about variables and me a variable for each 

g?A fc3 oj)-for eaampte, letting A equal the color of the Brss bird, B b»r< 

22*5 inc color of the s* cond bird* and so on, Anne wifl use this kind of 

224 method when she has to, bos the prefers a n oth e r kind, a Method 

225 of her own invention that hai a different fed. 

226 She Ekes to feel that she b there among her birds, manipulating 

227 them much in the way she can manfpufawr physical materials. 

228 When you want to hide something on a canvas, you paint it out, 

229 you cover it with iometrong that tooks like the background. This is 
290 Anne's solution. She lets each bird keep its color, but she makes 
29! her program "hide it" by placing a screen ow it She designs a 
292 sprite that wtS screen the bird when she doesn't want is seen* a sky- 
299 colored screen that makes it disappear. Just as the computer can 

294 or programmed to make a bird-shaped object on the screen, it can 

295 be p etajrams ne d to make an opaque sky-colored square act as a 

296 screen. 

237 Anne is programming a computer, but she is thinking tike a 

C58 p*»r*-r She is not thinking about sprues and variable*. Sue » 

299 thinking about birds and screens. Anne's way of making birds ap- 

240 pear and disappear doesn't make things tec hni c a lly easy. On the 

24 1 contrary, to maintain her progransming aesthetic requires techni- 

242 taJ sophistication and ingenuity.* 

255 For example, how does the program "know" where the bud » so 

3 

249 

*^ * Tbr idea of « m trued tad mate* uurtoil xm of • Uouui of ifcr Lop mmim wferrr 

24* f rwp* ttoam jo *** *p*rt Om earn tontt van can dm « tacomr Urf* object* ««s 

»7 *» j*fl acd Knast rocfert *fe*p» «r madtai P****. ipntni b* adr co auar a tarfr 

*4* patttrr Afwl b«rd» **r aaa0 cnosfb to tr i^m or * aaftr ajprsr Mrr anotaoao 

J4V comwed of m»S <*o wpneo «mr (or to* wrtn. opt for tat bji*J> and panes (teas oaf 

?Mi on top of ihr txbtt k> ma ifert omsp% tar uaa* »p*cr. raker Uuo adr m adr T© aaAr 

2M I hem mmr inpv iNi i •» * ■*S* r oojert, tor tooted ite attteaoatt J*0 aad kenn aatd (or 

2V„' Irrprn their compound cojrm tsfjrtte* , om m«*»d of rhmjtjof of tt* toopwud oayes 

2S% 4 »■> U gnftag mart me. Aoar tbtnk* ai there m l of |rma| wtotw coc tp k m a» of 
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** to place the screen on it> Ante metes the screen to the bird 
when the bird a anted, instead of ptmrnc fit an later. The i 



238 » cm top of the bird asafl Braes a^ 



U goes. Thus die bat invented a new kind td object, a 



260 bird. When Anne want* the bird to be teen, the stress b given 

26 1 the -invinble- color, so the bird, whatever as color. shows Tight 

262 through it. When the warns the bird to disappear, the screen b 

263 p^thecoteof theghy.TbepwblM 

264 colon b solved. A bird oa have any color. Bus the screens oeed 
263 ooiy two colors, invbmfc or sky blue. A bird gets to keep ks cote 

«t all time* It b only the color of to screen that changes. The 



267 probkrn of reroeinbenng the color of * particular bird and reas- 

268 signing it at a particular cane bat been bypassed. 



AiwtbtrdpxofrarobpaitkiU^ 
mmg style b characteristic of many of the girts in her das* Moat of 
the boys seem driven by the pleasures of mastering and msnipolat- 
mg a formal system: for them, the operations, the programming 

273 msfTuoiom. are what it b afi about. For Anne, pleasure comes 

274 from being able to pot herself into the apace of the "tods. Her 

275 method of tnamptnanng screens and bods a&ovs he: to fed that 

276 these objects are dose* not distant and un touc hable things thai 

277 need designation by variable*. The ambivalence of the comptsta- 

278 OMsal sprite—an object at once physical and abstract— a^ows k to 

279 bepkaed tfodtfTefemry^ 

280 sprites as physkaJ objects. Her wort with them b bmmate and 

281 direct. The formal op er ations need to be mastered, but they are 

282 not what drive her. 

8 No one would find Anne's relation to the buds and the screens 
wrprmng if it were in die context of panning or mating cottages 
with scraps of this and that. There we expect to nod "'closeness to 
the object-" hut hading a sensual aesthetic in the development of 
a computer program surprises us, %c tend to thin* of program- 
ming as the martipulabon of a formd system which, Sac the objects 
for scientific tnouiry, b "out there* co be operated on as socnething 
jj radically soft from the self. 

17 GeiMlci and Science 
18 

Evelyn Keflcr has coined the phrase "the gendehzanon of sct- 
coce." She argues that whs our ensure defines as the scientific 
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SO saner toward the world corresponds to the kind of rttekm- 

21 ihipt with the object world thst most men Of «e foflow paycho- 

22 analytic theories of dev elopment ) would be expected to tod moot 
29 contt^mabse." It n s r etsta s sttbip this con off subject from 

24 object* 

23 * Scientific object* arc placed m a ^psec" poyrbotofkiOy fig away 

26 from the world erf cwrytUy life, from the world of emotion and 

27 relationships. Men seen ante. MSnf. io4 invcitcd » coojncibJg 

25 these separate nobjretive" worlds, which they on visa as neutral 
29 observers, to this way the scientific tradition that takes objec tivity 

50 at its bsBmark is aiao defined as a male preserve. Taking It from 

51 the other side, we can ace why men would be drawn to thh coo- 

52 structioo of science Men are highly invested m objeer^c retaion- 

93 ihipa *mh the world Their eaiiiett es^ertocei hm krt ibero wnii 

94 a seiwe of the rational as taboo, ai something to be defended 
99 against Science, which represents fasetf at revufmg a reafiiy In 
56 which subject and object are ra4kafly se p srnt e d. b r eawirteg We 
97 can aho see why women might ejtpcricncc a conftkt between 
58 this commmkn of science and what feels t&e "their way" of 
99 dealing with the world, a way that leaves more room for contin- 

40 oous rel ati onships between seflT and other. Keflcr adds that the 

41 presentation of science as an esotose form of objective thmking 

42 has been remforerd by the way in whkh male scientists tra*fi- 
45 bonafly write and speak about their work. A cbsraennisation of 

44 science that appears to "gratify particular ctr+otiooal aeerts" 

45 may "give rise to a setf*election of sdentitfs— a seif^estction 

46 whkh would m torn lead to a perpetuation of that charactrrwa- 

47 Don"" 

48 In Anne's classroom, nine* and tert-year-oW girts are just begin 

49 rang to program. The fact that they relate to coniputanona) objects 

50 differently from boys raises the Question cf whether with growing 

51 expertise they will maintai© their Ryie or whether we are simply 

52 seeing ihetn at an carry sage before they become 'YcatperatecT 

53 into a more objective com putation al athure. In my observation, 

54 with greater experience soft inner*, male and female, reap the 

55 benerui of thesr long explorations, so that they appear more dec> 

56 srve and more Hke "p lanners" when they program on fcmimarjer- 
tjT) raim^R ut jgven t herej the "negotiating" and "reiationaT style fr"iulp 

58 t (presenj^hin^ the appcaranca/ 

59 Lorraine is the orfy woman cm a large team working on the 
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60 design of a new programming language. She expresses her sense 

62 

1 know thai the gttyt I work with think I cm ovr But we wjfl 
W beworkiagonabigprcframsnd H haw; a drcma abom what 

the program Mi Bit tossde Md somehow the dim wJ8 help 
6* we through. 

When I wort on the tvttem I know Am to everybody ene it 
looks like l*m doing what everyone eke b doing, ha rm oumg 
that pen wuh only • small pen of my snod The rest of rac a 
09 im^ntewtaaecoomoncsa Unt. Id hk* eking my pot. 

70 eery. . . . Keep this anej t mnaB* . I know chi* mtodi fojpwj. 

71 

Shelley is a graduate student in computer mcna who correct! 

72 me sharply when i ask her when the got immiad tn efeaioajci 

73 and machine*. "Machine*,** the respond*, **l am definitely not into 

74 macmne*" And the t» even tes* involved wttfa electronics.' 
75 

My father was an electrician and he bad aO of their snachmes 

76 around. AQ of these wires, afl of this miff. And he taught ray 

77 brothers afl about is. Bat all I remember htm tetimg me was, 
79 -Vonl touch it, rouU get a shock/* I hate machine* But I don't 
79 think of cotnpttfrrs as machine* I think of moving pieces of 
SO fenguae* around Not like making a poem, the tvav you would 

81 usual!* thmk of moving language around, more hie maJung a 

82 piece of language sculpture. 
83 

These words ore letnmaceni of women in other scientific disci- 
plines. Barbara McChmock, an eminem biologist, describes her 

85 wort as an ongoing "conversation'* with her material*, and she 

86 speak* of frustrate*] with the way science is usually done: "If you'd 

87 only just Set the nw rertais speak to you . . 1 » In an mterview with 

88 her biographer. Evelyn Kefier. McCbntoci described her studies 

89 of iteurospora chromosome* (so smaU that others had been unable 

90 to identify them) m terms that retail Anne's reiatkmship with the 

91 birds and the screen*. The more she worked with the chrocno- 

92 somes, the bigger they got, until ftnaly. i wasn't outside. I was 

93 dow n there— I was part of the system/ . . At "part of the system" 

94 even the internal pans of the chromosomes become visible, I ac- 

95 tualH felt as tf I were down there and these were im friend* ' " f * 

96 KeiSer commentr'that MX3imock* "fusion" with her objects of 
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•tudy m tamething e*per$roced by male scientists. But perhap: 
MrOniock was able to eapAort this less difUnced moddofscwjmtfct 
thought, far from the way wnw was discussed in the 1950s, more 
fully, ns&y, and km tdfaomrjoiiily, be^atnc she b a woman. This 
b surety the cue for the gbti in the Austen dnmm Their 
artistic, i m er m a h t style is cufcuiafly Nuxuooed. Of count, with 
childrm. a in the larger world, the tines of division are not rigid* 
Some gird are hard omen aid I purposely took a boy as the first 
case of a soft msstcr^Kevm. who did not see the sprites as "toot- 
side" but who » right there with them* who bos&sne* minsetf a 
traveler in the rocket ship, taking himself tad hh daydreams with 
him. 

Children working with computers are a rnjuumm for tht larger 
world of relations between gender and sdeoce.JesT took the pntr 
as an ubjen apart and in a world of its own. When he entered the 
sprite world, it was to command ii better. Kevin used the spite 



more. She moves f ir- 
r further m the dir x- 
of the sprite, further in to e 
rather than abstract 
worid, she imagines hersetf 
nh the birds and the screens 



world to famasur in, Anne does 
ther in the direction 1 am calling 
uon of seeing herself as in the 
direction of seeing the sprite 
When Anne puts herself into the s; 
to be a part of the system, playing 
though they were tactile materials. 

Science is usually denned in the terms of the hard masters' n is 
tht place for the abstract the domain for a dear and dtstsnc sep- 
aration between subject and object. If we accept thbdennmr n, the 
Austen classroom, wi*h as male hard masters, is a mkrocotm of 
i he male genderuation of science. But what about Anne and Mary? 
What about the other girls bke them who are exploring and mas- 
tering the computer? Should we not say that they too are "little 
scientists"? If we do, then we see at Austen not only a nude! of the 
male model that characterises "official science," tan a model of how 
women, when given a chance, can find another way to think and 
talk about the mastery not simply of machines but of formal in- 
tern*. And here the computer maty have a special role. It pro- 
vides an entry to formal systems that b more accessible to women. 
It can be negotiated with, ft can be responded to, tt can be psychol- 
ogized. 

The computer wt*-on many borders; it is a formal system thai 
can be taken up in a wav that is not separate from the experience 
y the self. As such, it may evoke unconscious memories of objects 




IS7 thai be for the child in the uncertain warn between self and no* 

198 self These are die object*. tike Linos' baby faumket. the tattered 

159 rag dofl, or the bit of A from a 6m ptikrw, to wnkb children 

140 icmata attached even at they embark on the eapfcwarioo of the 

141 world beyond ihe numrf. rV ycho anal y tk theorists call theie ob- 
I4S jam -inmstiofiar because they are thought to mediate between 

143 che child's doscty bonded relationship with the mother and ho or 

144 her capsjc^ m develop relstfortshipe with other people who will be 

145 empcrirnced at separate, maamm a m beings.* They ate expert- 

146 enced as an almost taseparsbfc part of the imam and the first not- 

147 cdc ponessiao. As the child grows* the actual objects sxc discarded, 

148 but the experience of then remains diffused in the Interne erpc- 

149 nrncinj throughout Ufs of an tmrrmedktr »pacc. Musk and rc& 

150 gtout eamnience share with the earn; tram&onal objects the 

151 qoahty of being fch t rniu faan enu s l y from wfchfa and fawn with- 

152 out.** So do creative moments in science and nmhernatka, 

15S The idea of -fonnahty" in sdeniific thought implies a separate* 

154 ora from the funy, imprecise Sow of the rest of rea% . &m using 

155 a formal system creatively, and mil more, teventmg ft, recjutres it 

156 to be interwoven with the scientist's most tmumve and mctaphort- 

157 ca! thinking In other words, it has to be mastered in * soft form. 

158 So. in addition to suggesting a source of the computer's holding 

159 power, women's relationship* with computational objects and the 

160 idea of the franatdona! object may ftlummate the hokn^ power of 

161 formal tystctm for people who are m rhc dcro comact wto them 

162 Even for the hard mastery the "lemsnme'* may be the glue that 
bonds," 

164 

165 atatawuw^ for -Softs" 

166 Marty of us know mathematks only as an then world designed 

167 by and for people different from us. The story of a third-grader 

168 named Ronnie r-ay be a portem of how computers in children*! 

169 lives can serve as a bridge across what we have cocne m accept as a 

170 twoNcuinire divide. For Ronnie, as for the soft masters Anne and 

1 7 1 Kevin, budding tha bridge uVpends on the atahty to identify phys* 

173 waiv with the sprites on the computer screen. The acccssmikty of 
J7S the formal svstem depended on us having hooks in the world of 

174 the sensual. 

175 Ronnie is eight years oaf and mack; his fcmiiy has ■mndy 
* moved to Boston ft am a rural town in South Carina H comes 
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to school with a radio and dances to to beat, Hr cliroba a£ om in? 
cnOeagL* as far worta with him at the computer. Ronnie b Bled 
•iih Horses—stones about h» father'* adventures a« i potoman, 
about vtati to h» grandmothers farm down South* ahum the per. 
fotwdnJes of die baby chicks in tea daman. Hit tavorto storvis 
about the day ha pet gerbt) coped, a ttory I ^ to hear mam 

Gkc Mi physical closeness, are b» way of matey ensstao, of forging 
fnead»hfpa.ofdrm«i8|odtefito9haib^. * 

Ronnie it bright and energetic but tee ts dote bsrfy to school 
Hi- hat trouble with rnatbematki. wish grammar, with roettmg, 
with everything thai smacks of being a fonnaJtystm tnawaythat 
is characterise of the hysterical style described by Stiaptro. he o 
unpeuent v/fah anything that towafoes praise and toneaible rules, 
yet he enjoys his work with the computer although to rttki are no 
less pmue and tofteafefc. He is working with a program caged 
"EXPLODE.** In this program, the rjtfrty-cwo Logo spnm are 
pven the shape of colored baBs and are stacked to die center of 
the screen— so that at the beginning you see only one some, the 
^nevntop. The sprites are afl asafrnH the an* speed, but each 
nai a different heading so that they root? out to an expanding 
ctrrhr until a certain tune Jias elapsed (the Logo system wifl also 
accept *ittne consniandV for eaampfe to *wak 10 wcondO, at 
wh*hpotoTtbeci^ 

and the cycle repeats. The effect b a ptdsaffog dance of color, to 
whkh Ronnie responds by dancing, too, and br mating up hate 
umg« to ■crompiny pace of the expJown Bui unltke the root* 
on his radio, the beat of the computer cUnce can be modihed. The 
pattern of the movement a determined by coasnsands of speed 
****** At speed forty, the spe*d at which the teaus are set when 
he meeu the program, the baJSs go halfway to the edge of the 
rcreen before kluog back. 

Ronnie has become very involved to the dance of the colored 
baHs. Hr experiments with the 6*fhrcm effects he can achieve by 
presitf <g the "home" key before the hafts have come to the end of 
ibmr travels. When he does una the hafts travel a shorter distance 
and he b able to speed up the cyrir He carries this few of invests 
ganof) to rts hmtt. The effect is a multicolored pulse at the center 
oHhe screen But hna&v Ronnie is dissatisfied with the new pulse 
effect, which he cafl* "drumbeat." He warns the dance to be "per- 
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• aw woptiiwi iwa fast mwi ill 

216 feet." saying. "I dance perfect. I want them to dance perfect." Ac 

217 fats, I don't un de rsta nd . "PerfecT turns out to mean something 

218 very tperific; The bans »Houid go right to the edge.** He wants 
— 219 them to travel mtfh to the outer reaches of the screen before 

220 failing back. 

221 Ronnie has never heard the term "variable,'' and it wooid be 

222 nearty impossible to explain it to htm. But he has experimented 
225 enough to understand that to get the perfect dance be has to 

224 change the speed at whkh the baSs fiy out and the thne of their 

225 Sight before they return. So. without having the words to express 

226 preriseh what ht does, Ronnie work* with tm variablci in order 

227 to control the spatial and tempo i pattern of the explosion, 

228 At first he does not know how to change the numbers that con- 

229 rrol speed and thne. A speed of forty gets halfway to the edge. 

230 What would get al the wayf Forty-one, tltmy-nme. two thousand? 

231 AB of these are tried and i wir effects intently observed. Nor does 

232 be know bow to change the Time variable'* that instructs the bath 
23S to fly out for a giver number of seconds and then return to then 

234 Hanmg pdace. Ronnie's mode of tmrracrJon with thn program con- 
2S5 bus of,trying different thing*, watching how they work out, danc- 
SS6 trtg to the new rhythms, and then stepping back to make further 
9'Sl attempt* so make the patterns more satisfying by changing one or 

238 the other of the variables, Eventua&y. Ronnie brings the program 

239 under control. He has arrived at a combination of speed and time 

240 for the "perfect * captation. Not only does he have a pair of nam* 

241 hers, but he has a p rin c ipl e. To make the tempo slower you in* 

242 crease the tone, but in order to get the ba&s to go to the same place 

243 you have to decrease their speed. Undemanding tint relationship 

244 means that he can now get the tempo he. wants and also get the 

245 tails to the edge of the screen. He can dance to the right beat s- 1 

246 he can have the visual effect that matches the perfection of *u* 

247 dancing. 

248 In the course of a tag afternoon, Ronnie has learned bow tc 

249 work a tittle formal system, one that some people might learn tn 

230 the seen m of the algebra c m i k ulum caSed 'rates, tunes, and dts» 

231 unces.** But Ronnie might never have gotten here, for the can- 
252 card route to algebra bes through many hours of a di ffe re nt kind 

C25S of activity: sitting soil at a desk, fitting numbers into squares, ma- 

254 mpuiatiog equations on paper. Some people hie this kind of acnV- 

235 try. Jeff, the master-planner computer expert, love* it— because it 
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256 in nKtiredLbftv c of its fine dctml became it imposes an order 

257 by ihc roaniptikJ on it* , vie* and tbc adherence to ooissDJsints. The 
25)9 difference beewe n 9 use aid Kevin end a chid fike JefT. who 

259 truly et*jOvi rhc exfTience of school math, b not sfanply one of 

260 "touuerical atihiy.*" it b son** Hin^ more general, a diftrrcixx of 

261 peroortafcty , 

262 The cojjrermonaJ rode to mathematics learning date* dam to 
265 many children %ho%e dtref way of relating to the world b through 

264 r&jverncm, ummkm, visual impression, the power of words, or of 

265 a "beat."* In acme small way thai may prove important to our 
2& culture ti a whole, wipucen can open ion* of these doorv. 
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The computer put Ronnie in contact with a mathematkaJ eape- 
rwnce. For Tanya* another black student, it mediated a fast expe- 
rience with w ruing. 

Tanya * fifth-grade schoo? record looks bleak: k reports that the 
cant spefl, cant add or subtract, doesn't write, it gives no hint of 
what if most striking when you meet her Tanya has a p»™»»K- 
interest in words and the music of speech. "I go by the word of the 
Lord, the word of the Bible. If you have &e deep down Jjhfygjjost 
and you are speaking in the tongue which Cod has spoke through 
you. you barken to the word." As Tanya speaks, she wraps herself 
in a nth world of language. She speaks of apoc al ypse, salvation, 
and tin. "You dunk that just because you get burned by fire, that 
you know what fire a, but h ain't Eke that honey, because when 
you go to hefl, you gonna bum, you gonna burn, yov gonna 
burn , . . " The school language of readers and workisooks and sam- 
ple wntences cannot compete with Tanya's flowing, tumbling dis- 
course. She savs "school is not a good place for my kind of words,** 

In fifth grade, her teachers, concerned that she had never writ- 
ten snvthmg, tried to get her to "write" by asking her to say sen- 
tence* .'. t people she knew in order to make a "storybook.** The 
tea* - v«H' d recast earn sentence to make h gr am m atica l. Tanya, 
scni ut rumtng the now "perfect" sentence with her "ugly 

hand* . would not even try to write out the sentence in her 
o%n hand. The teacher did the actual writing. Tanya drew a pic- 
ture. The completed storybook project contains five sentences, 
eath a teacher's representation of something Tanya said. A tvpkaJ 
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293 entry from the ftfth-gradc storybook read** "Dr. Rose » ray denust. 

296 I vg> hii Am panem." 

297 in opting the •toryboa, the 

898 instant "feedback,"- bui what the beard was tatam judgment. The 
299 mrfbo6khfxm€^bai^imatmoct9bin%ahSi^mmedin 
900 lm ti ^*f^« r "Wrtof." then, was exposing omdftfS 
SOI Mug found nulling. 

^ Tte » where Tanya was when she met the tt mnt rr at the 
SOS begnmoxg of sixth grade. The co mp u te r room where Tanya 
304 worked contained four kksncal machine* which Tanya perwoxl- 
303 iard; she wottU oor? work with the corapmcr she called -PWer." 

I though! the corepytrr was fossa be Sut tone task- anJsaal, 
S07 mxbc tone nay atonal, yon know, ft* thcte fade toy anusa*. I 

SOj> thought a waigomabeoaeof am saaxa^ son jast poS i 
599 knob and a iayt ■aamhtag m wjo. I ttougm fe woutt t»&. Sty 

510 beflo, 
51! 

From the very first day, Tanya wanted Peter to "rjflT with her. 

SIS f^f ,Sou ^8 « P«er, then used the keyboard as she was 

SIS instructed, responding to the computer'! error nstssages (tou 

514 havw't rotn *s how to . . .) as roes to begin a dialogue: "Yes, I 

315 did tefl you how to go forward 445, yon foot You area fool. You 

316 know that You arc a foot" 

517 Tanya's first program got Peter to "introduce" himself: 
S 18 

TO WHO 

5)9 PftJXT (WY KAMI ES Km] 

520 t*» 

521 

The effect of th*t prograni h that whenever the word *who » typed 

322 at the computer console; the machine w$ respond wkh "m name 

523 ts renx" The program delighted Tanya. She d e monstrate d it to 

524 everyone. But Tanya did not go rery far with programming. As 

325 she was working on Peter's m wno n program she made iwjo dttcov- 

326 enes that set her on another course. She d ugow ed how co dear 

327 at! text off the screen. And she discovered die delete key. the key 

328 that "erases" the last character that has been typed. For Tanya, the 

329 discoveries were as if magicai: any letter could bv deleted without 
350 trace or me**; anything written could be corrected, and then 
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531 prtm^aitid«ya*ab«* 

5J «^HilK(^ndNoiWi«ldilMr«iMf 
f ffKcn cg * «ac^r to to- Sting. She ended up with a 

554 Icttcn 
555 

BOW 

538 oiaooiaiovttimm^iNiKttmiiiofitvai 

»7 «iouwmniiM&w9inRf4 4»ftiii. 

558 

*** »«lta*»^f. Tanyas aoiy activity wttn tbr composer 
559 was writing. More fetters poured forth and then stones about rrt- 
540 «rm, about people the bad one* 

54! era. Tanya wrote stories about ^TTrmrt the bad been afraid to 

542 speak to and the p resentation of her fetters became fan acts of 
545 friendship. 

544 Tanya*i r riar to ndiip won the computer showed the intensity of 

545 the moat omen profrannnen and the most ' t - ta ~tiTrf ptsyert of 
^ ^deo garnet. She amid betbefimmandthrbmommtbe 

penocb swgned for bcr group to wort with the computer* Tanya 
bad a personal r dati og ablp with Peter. She imroduced Peter to 
wsfaon with the wno procedure, woold say things Kke Take good 

550 care of Peter" when the sett for the day, and signed h» name 

55! akmgsidebert at the bottom of coaplewi lettett. On osw occasion 

552 when another student got into the computer room first and tat 

555 down at "her computer," Tanya threw a fit of temper. The teach- 

554 ex • declaration that the computers were idfettfcaf sinrply roded 

555 her rage. She did not want the computers to be identical She 

556 wonted Peter to be special, different* more than a thing, if not 

557 onite a person. 

558 What was cause and what effect? Did the power of Tanya's rela* 

559 oorahip with the computer come from her repressed desire to 

560 write or did the trasnsay and the pace of her learning to write 

561 come from the special emotional force of ft ittamashtp wkh a 

562 computer? !n either case the computer meduaed a orofbrroiuion 
565 of Tanya's relationship with writing. When I saw her two years 
554 after the end of the research project that had given her access to 

565 Peter the was soil writing, indeed she had come to define herself 

566 as a writer. Most of her writing h poetry. "I get my poems from 
367 looking at people," Tar.,a teSs me as she reads me her "favorite 
568 part" of a birthday poem the hat written for her mother. 
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CoJd w a rocknrg duuT 

Wttdttng Martin Lather King* tsnsnotsss gob?. 

Sming here refiing hack sod forth 

L&e an ofcl grandmother with i toothache 

VcKj'rr bored stiff became no one's there to wte your need. 

You're just rocking awav icnoid gmdnxher. 



Mok children (em to write with the most imperfect of media: 

S76 their unformed haadwntfag. For moot « don not seriously urad 

977 m their way. For fanya it did. SbebherceJy prood of her appear* 

978 ance Her dothes are carefully chosen Her hair is artfully ar- 

979 ranged, usually with ribbons, bar rc tt es, and braids, changing styles 

980 from day to day. Star ha* my dear ideas about what is beomfa) 

981 and what b ugjy. She taw her handwriting as ugly and ir accept- 

982 able. It made writing uaraepubie 

989 The computer ofTerrd her a product that looked *so dean ami 

984 neat" that it was unquestionably right* a feeling of righmess she 

985 had never known at school, where she was always painfull) aware 

986 of her defkiencks. ashamed of them and, above ail, afraid of 

987 being discovered. 

988 Tanya saw wrutrrg as tefimg Pew to write She put the computer 

989 m the rofe of a child and she became the teacher and the parrm. 
390 

You ceU a child to go to (be sore and n sstgbt, but the chad wiS 

39 1 say . "Ma, you datet trfl me bow to get to the stare. I don't know 

392 bo* to set there." Tint's the way a is with computers, like 

393 teaching a child. But when vou teach a cbfld you rcmcsnbci it 
994 too When you are with a computer you know the wtote tone 

395 what you are saving. You have a inside your ear. When you are 

396 . using your finger* to br with fitter, usng csn taau os with dse 



Tanya identified with Peter s teaming, it was hers. She heard it 

999 inside her "ears," felt it m her "forgers* and "emotion*." 

400 Tanya conrinued to grow as a writer after the computer was no 

40J longer available to her because she had developed a strong enough 

402 idea of herself as a writer to find means of p r act i c ing her art with* 

409 out Peter. She has de velop e d a styhaed calligraphy that makes her 

404 own handwriting more acceptable to her. And she often persuades 

405 a teacher to take dictation, but now, on the model of Peter, the 

406 teacher is not permitted to make "corrections-* 
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407 When Tanya amhropog*oiyhiied Peter the created a demiper- 

408 son, a link animaT that coum play the role the teacher had played 

409 when she nude the storybook. The teacher wrote down what the 

410 said. So would Fetcr. Bat unlike the first teacher. Peter was a per- 

411 feet scribe, Hc^eTreya thepotsibogy of cre ati n g a owct hin g not 

412 ugly, bin be allowed her to do it by bersetf. without himotiapng 
415 correction*. U was in gratitude thai Tanya signed her computer 

414 uoriei "wnuen by Tanya and Peter ." The computer was a gentle 

415 collaborator. It allowed Tanya to disassociate witting from painful 

416 self -exposure and freed her to use writing for seifoxpeessiou, m- 

417 deed for self -creation* 

418 At Tanya graduate*, the tchoul library accepts her gift of a vol- 
4)9 wise of her poem*. For Tanya, the presence of her boob in the 

420 library marks her fira feJanooshsp with a larger culture one that 

421 begms with Use tchool and eatenm be yond it. In other case*, cruV 

422 drer* uie the computer m an effort to break out of more limited 
HI kind* of isolation. 

425 Compute™ ai»d CuItursJ Oiv^ 

Children like Kevin and Ronnie tend to be afraid of technical 

427 objects and develop negative retatkmships with science and math- 

428 emaucs. As they grow older, the) become more defensive. An early 

429 computer experience might make a difference. Unlike arrthrnettr 
450 and school math drill, the computer offers a glimpse into the ae* 

431 thetir dimension of mathematics and science. And, unlike arith- 

432 meik and school math, it provides an expressive medium to which 

453 soft masters are drawn. Whether or not they go on to excel in 

454 computational mathematical, or scientific studies is an open oues- 

435 tton But they h**e a point of entry, and they wiO not be dafran- 

436 chised in a r arid where computers are mcreastngiy part of 
457 everyday hfr. They will not feel that all of that belongs to other 
43ft kinds of people. 

439 Waft* are breaking down on the other tide as well. In the year 

440 that 1 followed bis progress, Jeff* had a master plan — making a 

441 video game that involved several rockets, missHes firing lasers, con- 

442 sequent explosions, and the disintegration of an enemy ship. Jeff 

443 kept the structure in mind as he sought ways to achieve particular 

444 effects, assimilating what he needed to know (for example, about 

445 Canesian coordinates and their implementation on ihe computer ) 

446 to reakae a not-yet -com picked pan of the whole. 
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« B^cn, nro of my vbiu^ m!2£L?.!*^ f*w *** machine. 

5 fob. «„d In ,|^L^?^* «» a rocket, a 
M rocin,thrfinh ^Tm^JT-rT™^ there wx* the 
13 of itJrr^^T'^tr moment of diwuegTwiM, before ih» rL~- 
" 01 inc rocket fie* off and there waaBMwUTufi 7^ P""* 1 

6 mat* and beawifol. I toU to JTJiSS^ dra ' 
' fin* » accept The chaX^ ^.fij^ "^P&wm cfif. 

» And »«. when J«ff^Sl to ^ «■*■ 

P m tbe end he tooted nirmt " rT^' ^ fced kardl y « *H. 
^o m ehecanfedhiiiwtfa»riS^J^^ wfcr * e 

» ^Hdm, be ha»T£a^T^L? «P«»» of t*o team* 
* "macho man - ^hat^Je^ 1^^^? "J"* * 8 
« a «Bafl, be,pec*ded C^bT^^^^ 

« » P««n lUJp* ha, ^id^t^^^Sl^' 
« the computer he neerf. ih» _r _!T a™*' ^toga titan on 

worked OT «„ intel£nJ^£L?^ —^J*" ""^ brforr f C 
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the playing field *to show him some moves" that need to be incor- 
porated into the vide© game Michael tn arm shows Ralph bis roost 
[incur 



term programming tncks. The am heenmes mcreaimgr) com- 
plicated. The two boy* bmaste mat someday ~srttmg n to Atari 
and making a kx of money" They Ran to hate lunch together, to 
talk, ti turn* out that Michael does have tnmeihfrig to offer, and 
mm just jwogratnonng tip*, Ralph teSs me. Thb guy n rcaUy into 
sbeocr henon I mean he knows everything about science fiction. 
All the Scar Tree* And even better sxuff He h grving me a& of the 
reaflV good stuff to rcatf * They donl ber^zisc dose friends— Ralph 
mU has bit world, and Mkhad doeaol fit into tt4 Mkbael oiB bat 
his math, and Ralph isn't rea&y imesestcd — but they talk, they go 
to * lucncc^fktiurHaovse marathon* they work on their game. 

Stanley and Ben are to the tame fifth-grade das* and have been 
together at fchool Race first grade, They are friends at a distance, 
but belong to two different worlds, Stanley s another math whiz 
and ahrays has been. He it the child of academic* and describe* 
himself in terms of hn technical interests. He ha* been fixing radio* 
since he was five, n deeply nstc rege d m electronics and drcuitn 
He wants to be a patent Sawyer when he groin up* and fens reasons 
are "techisokrgy-oViven." Ton get to learn the latest tniff about 
machines and about computers, stuff you wo»uV need to know 
anyway," Ben is in the "other" culture, a dancer. When school » 
over he is off to dancing lessons or rehearsal*. At eleven years old 
he is already a professional 

Stanley and Ben developed a collaboration that closely paralleled 
Ralph and Michaels, in this case to produce a program that would 
choreograph a dance of sprites on the scr e en Each collaborator 
brought to the task something the other did not have. Ben brought 
his seme of form, of movement* And his already v#eS*§tocked rep- 
ertoire of dance r outin e s , But to translate these for the computer 
reouired Stanley and f,tt repertoire of piogrammmg tricks. 

It t* striking, and it is sad, that eJcrocntary-tcbooJ classrooms 
seem to be microcosms for the kind of "splitting*' that divides the 
adult culture. Walk into these classes and you see the humanists 
and the soerams, the artists and the ma th e mad c ian s. the physical 
types and the mcefisttsiaJ types. AS too often, you see them having 
very tittle to do with one another. 

What reafly matters is not what choreography rubbed off on 
Stanley or the mathematics that rubbed off on Ben* what sports 
knowledge rubbed off on Michael or the pjugi amnuyg that 
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rubbed off on Ralph. What manrrs wis thai each child came, if 

9! onh a feue, to appreciate mother aesthetic Michael and Suntr% 

*2 took several steps beyond Jeff** "notlm ; new" reaction to Kevin * 

9$ space shuttle Ralph and Ben raw that mttrtetnatka could be per- 

94 sonalh relevant. When projected onto a future tn which compute r s 

95 wSl br eteryday objects in the bvci of mou children, these mterw:- 
J$ Hons could be a portent of new understandings tn our culture. 

98 Getting Stuck 
99 

The me* of all the children we have met so fin- seem to have 

100 brro enhanced by their contact with computer*. But for some chil- 

101 dren the computer seems to dose as wefl as open doors, Jeff said 

102 the computer was the most i mp ortant thing ta my ire right now." 
ICS but it was not the only dang. There arc, however, children whose 

104 involvement with computer! becoeaes mammmg, almost exclusive, 

105 There is J narrowing of focus, a decreasing degree of part&paooci 

106 fa- Thef acsrviries. 



Henry is such a chfld. He was having a difficult time before he 
met computers and learned to program. The computer did not 
create a problem where none existed, but be n an example of a 
kind of child for whom the computer may rciufiuic patterns of 
Botsnai) and help ax* a cmld into a world of getting feat in 'Umgs 
at the expense of the development of relatammps wimoth^peo- 



JO 7 
104 
109 
HO 
III 
11? 

113 pie. 

1 14 The Austen School has two students who have taken on DwHIk 

115 foentine* as computer -vhuaes-" Jeff, whom we have aheadv met, 

116 » one of them; Henry b the other. Henry spends a lot of time 

117 comparing bunsfiT toJciT. wb^ becoasaier* msrr^ Henry » a 
1 IS small, unathktk cmld. He is awkward, tense, and seff-abscrbed 
119 Whenever he came upon MIT viators ft was with an agenda. WiuV 
ISO ouf even saying heSo. he woukl request some piece of technical 

121 mformation, something that -Jeff docsnl know " When we beg^n 

122 to teach him about htm* to use * and v coord inate s m his graphics 
IS3 programming, he commoted, **Qh yeah, I saw JefT do diet If I 

124 coukid^ that 1 could aoanythmg." Hu sense of berngm cemmeti- 

125 uoo went beyond hb rriariooshfp wi»h bis primar rival He de- 

126 fined bimseif and everyone he knew in terms of u err place m a 

127 necking order. He saw himself as the best in computers, and br 

128 was going to do everything to keep this place, He knew that the 

129 other students saw turn as an expert, and he er^pyrd the strenoon. 
ISO He hJufd being m the Smehght 
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131 Henry knows chat the bmetight drpendi on ha Haying m a po- 

152 mkm of dear wperioriiy by dacwcring progianmung technique*; 

153 m the snrial world of the school be bat (toth&g else , to shores up 

154 his position by trying to control the drsseiuuiat iu t i of ideas. For 

155 example, he credit! hirmetf with having cfcscc»*Ted the Lego in- 

156 «Twion chat changes the design of the hUnk-tpace c ha racter. 

157 This creates a dramatic patterned effect by rtpn Aag Che chosen 

158 design hi every empty space on the s c r e en — nxtutfog she spaces 

159 between words and tt the end* qf incomplete foes.* The discovery 

140 made htm tamers, but regret* He te pmath ed hrmsetf scv- 

141 crmJ rime* for having loW other children about hb discovery, iay- 

142 htg, "It s reafly spreading around, but we are trying to bold tt 
145 down.'' "We" refers to the smafl group of expert* that Henry con- 
! 44 sxfers worthy of this knowledge. They can appreciate it. He divides 

145 the culture of Austen progr amm ers into "us" and "them" The beg 

146 drassverse* are s om e h ow violated if they are put into the hands of 

147 the "them*" who can't appreciate their technical ingenuity but who 

148 use them simply to achieve pleating visual effects. 

154 Hrnrv's growrng*up toys were machines — en old air conditioner, 

155 discarded radios, tape recorders, broken blender* — which he pa- 

156 nend> disa ssemble d and put hack together. He never found other 

157 people to talk to about his dis co v eries and grew up pretty much 

158 alone. Alone, he made invention*. He Harmed ;o be iovemirg 

159 thing* *U the nine, but when we risked he was partkmarry earned 

160 about two of them. One would grre mm access to free games of 

161 Aftierotdf; the second, he hoped, might make him a millionaire 

162 Henry told us about the Asteroids trnrntion. He says he n such 
165 a good customer at the game arcade that lite owner offered horn 

164 free game one day as he was making his rounds to open the n**- 

165 chines and couect the corns. Hen n savs he watched the owner 

166 inniatc a free game by pushing a lever inside the machine. The 

167 image of the lever stuck in m* mmd One day while playing with 

168 some pacemaker magnets that a friend's cardiologist father had 

169 given him. he noticed that an attracted paper dip itself became 

170 magnctifcd. If magnets worked like this, couldn't he use a magnet 

W 

1 M wart rmntrri b* p tramg ilw iparc Utr en the to&osrd Sp H rim chcium » tfesogrd c 

112 b*»r s Iwm — tndiim t* +hm Hran timxnvtt bo* to &>~-riW bfrsi ptm of i*€ 

IM «T»n> wmrnh hfl ttp uxh * n&rq| cflfci qwnd *» riW ecpnmxm q| the term 
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on the "outswV to pofl the ^oiride- Asteroids fever? Tbe ami 
casing around the t?me wouldn't be an impcdtamTohiftnted, 
h would only hdp him oux 

it b bard to tefi if there rally n m Asteroid* mvemton. What it 
important a th« Henry's fantasies are about making mechanical 
ihmgi that *UJ allow him to -win" or triumph. The sreood vxvru* 
non was more obviously findfuL Thb it one tha be «ovU ffltc to 
patent because be thinks it wffl make mm rich. HeoQiki^r 
rater" It b a Rube Goldberg device for inakiiig a stsperfata ba^* 
wttb many pans, many gem. many ropes and puJkys, U b anew 
tad rfafenSntr which, fc teems, would work by creating energy 
You pedal the same mwura, bin you go faster 

These tmemsoai sad others were never very mr from Henry** 
mind Questions about what he thought or what he fefa were an- 
Mred wan new anecdotes about bunding something or taking 
•mxsetbmg span. These technical descriptions are monologues, 
and, whatever the subject matter, Ht^ry doesn't pause to check 
out the state of hn teener. He speaks to a rapid staccato, punc 
toa^hbitoricswiminac^ His 
hand ges tures ar e sharp and geometric He uses tbcsxj to indicate 
cuanttti, position. 

Henry dreams of b e cymmg an "^c le ctroi iki perao^ 
includes "budding a peru* <m cf {^h*- u per** m*fr of wurt 
and dmaa m l would work with tbe electronics and wires and 
control things. 1 have a kit of tale chants now aisd 1 can control 
them." It often seems that Henry would rather control or ignore 
people than deal with them dirtt^ t just «s he swld raihej c oni r ol 
or ignore his feehngs than deal with them daredy. When the con 
versatioii turns to things that make hun anxious, be retreats into 
stories about his machines, his mvrBiiocs, Maduoe soiuxU (like his 
*rrr» and crakes) s u b s titute for talking about how be fob** 
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•Jfciw^ SW*wJ> iftmri g ftfciwr dsn «o) nSnrfswSWtaM,ttei 
l20?t* "J"" * ** *«" *»«w*f3S tteit Mm*mm§S£*w*« 

iir^T^'r rf^* «> >^5sW» » »»»» ^ UoU 

ttfc <*v*& t« •*» Bent***. M to tnmwGa * m«wVWmii«iw 
**» mm ism ftn Mtfcmi Im mwinm eft* s^i**r,i*» A*tfW*«Kte. tfw* 

«f t«*rol In fm >*ejM» • wn mm* tm4*fmi ******** mm tafgmmtomtm 
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Heavy was awkward with in, on the playground, rod in conver- 
sation with other chddren. He was rack, or embarrassed, or with- 
drawn. Not myririptft , it mi at the co mpute r that be relaxed. 
Here be was in aasplete control He typed rapidly, pronounced 
every letter. Dumber, tad space of the Logo code be comp o sed 
His proems were very long* very involved, rod wiiueu in a way 
only be could unde r stan d. Wbeo people cry to make tber pro- 
grains undensaadabfe, they divide them into " subp rws'um" 



in ways that indicate their function, Henrys ttyk wis to bypass tha 
kind of technique in order to crease i tabyiiuih of code. Mitimg 
than esoteric made diem prfwe. Making them private made him 
sole owner rod hel p ed ban to keep fus advantage over die other 
children, M ak ing them coovphessed, often mincscmiBy rompfi- 
carrd, also made them arem Turder," not just to the other children 
but, to a certain degree* to himself. He enjoyed whirr hi iojcrensed 
ho Kit e of d eofan j with ten inly comp i gi rod arcane ibsngt. 
Whenever be could, be ino eased the ~MuuttBMfkjxy m of the com- 
puter, he nied to make it even more "alive."" For example, be wrote 
a special-purpose program to ghe bfm quick access to die editor, 
he enjoyed adding the extra level **f co mplexity to the system. He 
seemed to want to confer as much as possible a sense of autono- 
mous existence on the computer. This gave ban an empowering 
seme of control 

For the hard master the keynotes of programming are atarac- 
tic*), imposition of wiH aad darby. For the soft they are negotia- 
tion and tdemibesoon wish the object. Henry brs a hybrid style* In 
many ways be is hie a hard master. He revets in technical detail, 
be takes pleasure in imposing ha wffi over the machine, hut, for 
him, the keynote of programming » not darby but magic, Jeff 
wants his programs to be dear so that be can share them and be 
famous. Henry wants his programs to be impressive but mysteri- 
ous. The goal is the creation of a private world. He expresses tha 
dearly in bis Ubyrimnme code. He expresses it dearly, if less ob- 
viously, m his relationship with powerful programming ideas. Both 
Jeff and Henry asked us to explain the use of Cartesian coord*- 
nates. Jeff was looking for an understandhrg and ammmaoon. 
Henry was looking for a magical speti. What most pleases Jeff is 
the effect that unfolds following a process whose logic he has set 
up and worked to make transparent. The discovery for which 
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239 Hcnn » proudest, hu traiufonxotion of the blank character, pn> 

254 dure* in irotaruaneou* and dramatic effect la source of power b 

255 buried deep and hidden within the machine. When be give* his 

256 command, be b releasing a farce, broking ha personal, magfcaJ 

257 power. 

258 When ford masters meet the idea of "structured programming," 

259 ututg nettvd sub pr oced u Tcs to give pnpnm a transparent, hkr- 

260 tnrhkaJ srruciirre* they are escned. They have found a tool that 

261 meet* their cod*. The s©fb are more resistant They use structured 

262 prc^rammwig as a nrhnfepie. bus they doq*i particularly like ti. It 
269 takes away from the tsranediacy of the relationship, like the soft 

264 master, Henn a pleasure in programming b tied to that sense of 

265 immediacy. He has none of the hard masters distanced stance 

266 towajj his creation. Like the toft master, he b right in there with 

267 the sprites. Indeed, Henrys wuy of identifying with die computer 

268 goes far beyond anything that we have seen soft masters do. Be- 

269 yortd identifying with the sprites, Henry actually ■dentine* with the 

270 computer. IVople and pewerf C emotions are threats. Seeing one* 

271 self and other* as romrollabtr machine* b a way to be safe. Recall 

272 Henns fantasy of building a person out of tights, a person he 
27$ could ctmtrol 

274 Henry didn't like talking about feeling* and dajmed not to re- 

275 member am dreams about the computer. But one morning, after 

276 a Jong interview, he volunteered a dream tn which he bad to match 

277 wits with an evil rival* equally skJ&ed in the mysteries of the ma* 

278 chine. He came to the school one night, and aS the windows were 

279 broken and ail the computer* except one were gone. He gave the 

280 muruction ttu sacttcaovwo srrcount ;«uiaC an rnigrucdon 
28! that efrairunjcaih leave* colored shapes mminescent in black space, 
282 and the message "rot Ait oojko to Pit" appeared on the screen. 
285 Then a riddle appeared that forced mm to "match knowledge 

284 about computer*" with the man who stoic them. Hi nry won* got 

285 >he computers hack, and got to take one home. "Then I became a 

286 hero at the school" The dream was about mastery* mystery, dan* 

287 ger, and *>mmng the admiration of other* for solving a punk on 

288 which life and death depend. 

289 It b mterestmg to compare Henrys dream with one related by 

290 Kevin, the artistic soft master. Kevin * dream involved the same 
29! instruction to turn the background color of the display tcrecn to 
292 black, but, tn contrast hi Henrys dream, there was no danger, no 
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293 threat, no marching of was. The dream was sunpiy about the com- 

294 outer wanting it* tyro t» give imiTucoons, commrm with Kevtns 
»5 "con«m«aot»r style of ncfouAttnfl with the machine. The com* 

296 puirr appeared 10 kevui with a broad smtJc on H* face It spoke to 

297 hira: "mi MCKomt*WP ttrcoton :tucB."hwM not dear whose 

298 background was changed by the command. 

299 In general, the par mo? of computer* dors not lead ch&iren to 

300 think of peopkai'taduncs. But Het^ $hcmi uj the n^hoiogical 
SOI context in which tha fear a most real 

W Just a* tor JeJT and Kesui, HeTtryi style of rtiattog to the c 

903 outer is illmmnaicd by a companion with a dmkal category, m ». 

304 case, the idea of a schizoid style. This style haa its rooo to tof* 

509 and earty childhood It has to roots to a crisis oot of aetuaJit) bu* 

S06 of what psvchuamlvu Erik Erikson called bask trust: the fund*- 

907 mental confidence that there is a constant cod a caring other, that 

908 -when I cry I wtU be fed " In the absence of this trust, the process 

909 of ditTrrentktion of the self front the mother is fraught with con- 

910 feci The child grows up with an impaired sense of self. There n a 
511 feeirng of emoxinesi and a desperate need for other people to give 
912 a tense of bring there. 

919 The lack of trust that causes 0*r problem blocks its solution. Not 

314 desrioping and mtrmahung a good and trusted image of the 

915 mother creates later difficulties tn relating to anybody m an mo- 

316 mate way. The earh experience of love rejected n transformed 

3 1 7 mt o rage against the other who frustrates and terror of the other 

518 to whom one ts so vulnerable There n fear of relationship, fear of 

519 bemg rejected, and, since one feds like nothing, fear of being 

320 twaBowed up 

321 This ts the description of a parados: a terror of tonniacy and a 

322 terror of being aJone, When people are caught m tms poamon the* 

323 we a range of strategrrs In then fear of rmitnacy, thry flee toward 

324 ikx feeirng— being depersortatired. froaen, numb, spin ofT, lost in 

325 abstraction, bst m batues of ideas and great prtnerptes. In then 

326 fear of being alone, they desperated teek validation m the eyes of 
927 others. They want to be admired. But store they do not feel them- 
923 selves to be true selves, the only way to gam admiration ts by ma- 
329 ntpubung appearances, by magic This ts Henrys parados and 
530 these are hts strategies. 

S3! 

332 A culture cs presses its essential conflicts in as dominant ptycho- 

333 pathofogirv* 1 Hvstena. hi origins m sesusJ repression, was the 
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334 neuroso of Freuif* time, A i cpi c ssc d thought fends fin cspmaoa 

335 to • physical syujptotu; a parajyaed limb ipcaks for an onacrgpumst 

336 wish. In the tater twentieth ccnrmyi cases of hysteria have vtaually 

337 dn \a p pcar ed. Indeed. c marian* report thct their patients rarely 

338 softer from a dear symptom Of any toct What they are suffering 
359 from b that mite of feeiirtf empty , of feciing oothfi^ of nc4 being 
340 able to relate, tfentroid process bat mien the place of the dmi 
94! g e m ot e* . 

342 Machines come into tm* picture to two way*. Otoe cm come to 

949 tee oneself ts a msvhiiic ffili provide* protection from feeling, 

944 g**ntfatrabBfry to the draw of bring iwiftowcri op, And one can 

945 <tm to the world of machine* for rriarinnthip. With the coisputer. 
Mo both porjrwaet are crirjarjcea. tnere ■ • mind ntTtuwe ana 
947 therefore more sophisticated roach me moi^Hs with which one ess 
348 identify And the coot outer, reactive nod interactive, offers com* 

949 panxrahip without the threat of bosun uttbnacy. 

950 Henry was involved in a private world uf machines before Aus- 

95 1 ten ever got its first computer. What diiTc fence did the computer 

958 make for Henry* and what difference wtD it make foe him as be 

959 grout up? The answer* to such uv*Hioos are comp l ex . When 

954 Henry was absorbed So hb world of 'tfoken ah* co n d m onera and 

955 target) imagmary invention*, he was c o mpletel y clone. He had no 
996 one to utt to about them; there was no om to a*tm The machines 

957 rerntorced h» botanon, his bvmg in a private world, ate as com- 

958 outers and programming began to be the center of m* toner Hfe 

959 he had something to share, to engage other* with. He became pan 

960 of a community of other young people who are captured by the 

961 computer. So in a certain sense the composer brought hsm out into 

962 the world of people, 

369 But there is another way of louJung at the role that the computer 

964 » playing in Henrys development* Henry was lonely in the world 

965 of old machine* and imaginary tnvenuon*. He received Bole re- 

966 ward or encouragement Social pressure* were poshing ban to* 

967 ward other things. He was resistant* to be sure he needed hts 

968 machine s because th e y kept him safe from social invoheotetus that 

369 feitibffsxKrBajg,aHtiBf^ 

370 and with its changes Henry may be able ro move beyond his sate 
971 machine world to cs^errment with the less predictable and cuo- 
372 troOsble world of people. But at the tame time tome of the pre** 
379 sure co do to ha* been removed. His a*ac^*r*arc pleased with htm, 
374 hts parents arc pleased with him* he can torn bis computer sluus 
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into a lifetime career. There exists a waning cuhure of master 
programmers that be can join — a cub in* thaUnay reinforce and 
reward ms emdmive itivoiteiaeiu with tbe machine . Tbe uuesactiv* 
in of the computer may make mm feel less alone, even as be 
tpertos more and more of hi* rime programming alone. There m a 
diancc thai tbe computer wffl keep bim Inn to tbe world of tbtogft. 

Most children of Herrry'i age are imbed with mastery, with 
testing tbetr competency. But pert. » « e^ry a^c.mon eMdreo 

Sfr temp ered with tbe desire to cto 
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•tri ke a balance— tbe i 
thing* with people where the rente are never as dear. Tbe com- 
puter a a powerful median for playing out the tame done to 
win thai o at tbe center of Henry's pnwupari oa- Tbe danger a 
thai it* dtaBeoge wffl he to teducdve that be will play and replay 
winnnvj lo tbe exclusion of more complex tatufacdoss beyond n. 




Mr. Bbown. Thank you very much, Dr. Turkle. 
We will go ahead with Dr. Bell. 

STATEMENT OF DR. FREDERICK H. BELL, PROFESSOR, MATHE- 
MATICS AND COMPUTER EDUC ATION, UNIVERSITY OF PITT S- 
BURGH, PITTSBURGH, PA 

Dr. Bell. Mr. Chairman, I appreciate being asked to come here 
to comment on the specific needs of teachers and how these two 
bills might or might not meet those needs. 

With your permission, I will deviate from my prepared paper 
and discuss some related issues. 

Mr. Brown. Without objection, the full text of your statement 
will be included, and you may deviate as much as you wish. And 
Dr. Turkle, the additional material that you wanted will be made a 
part of the record after your statement 

Dr. Bell. I was asked specifically to comment with respect to my 
perspective over about 20 years in working with local school dis- 
tricts and teacher education programs. And also some of the les- 
sons that we learned in the 1860's and 1970*8 with respect to using 
computers in education, many of which I think have been forgotten 
with the advent of microcomputers in the schools. 

I think that in both of these bills, particularly in the bill dealing 
with computer literacy, that teacher education has been neglected. 
On a purely quantitative basis, there are about two small para- 
graphs dealing with teacher education. 

On a more qualitative bask, with respect to what I know is a 
budget estimate, $120 million was estimated in the budget with re- 
spect to teacher education, and in the descriptive part, all of that 
money was allocated to stipends. 

Now, I realize that that was not a hard and fast budget, and it 
does say that the needed funds will be a ll o ca t ed. However, there is 
no indication as to how much these funds will be. 

I think that in one sense, the computer literacy bill, especially 
with respect to the hardware— in fact, primarily with respect to 
the hardware — may be too much too soon. I am not sure that 
school districts will be able to absorb and properly use and proper- 
ly educate their teachers with this kind of influx of hardware, 
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Depending upon the most current data, I would estimate there 
are probably about 500,000 computers in the schools. I believe the 
350,000 figure was roughly for last fall. So by next fall, I will 
assume 500,000. 

So this bill will nearly triple the number of computers in the 
schools. Also, this may be too soon because the computer technolo- 
gy is evolving very rapidly and in the next 3 years the schools may 
end up with a great deal of hardware that is quite outmoded with 
respect to new technology. 

With respect to the bill concerning the National Software Act, I 
think that bill is a little bit too late. I think that 4 or 5 years ago 
there may have been a need for that, even 2 or 3 years ago. But I 
think that at this point, the publishers are realizing what the 
market is and what is needed and I think that this will probably be 
done through private enterprise and cooperation through school 
districts. 

In fact, the publishing companies right now are on the verge of 
integrating computer-based software with textbook series, and 
teachers primarily use their textbook as the main source of materi- 
al in the curriculum. , 
If that textbook has computer programs with it, they will also 
use the computer programs as well. I would like to address also not 
only the needs of teachers, which I have done in my prepared state- 
ment, but the needs of the children and adolescents who will be 
using this hardware. 

Based upon past history, I asked myself the question, what do we 
do well at teaching? And we do fairly well at teaching facts, skills 
and concepts to students. 

We can do even better with appropriate drill and practice soft- 
ware. But I don't think that tins is where the computer has its real 
impact or its real potential in the schools. 

What don't we do very well in our school systems? I think the 
things that we don't do very well in teaching are those things at 
the higher cognitive levels: critical thinking, analysis, synthesis, 
evaluation, decisionmaking, creativity, things of this type. 

Some of the software available does promote analysis and synthe- 
sis, but I think we need to look more so at the program languages 
with respect to creativity and decisionmaking in the schools with 
children and pdolescents. 
As has been mentioned before, LOGO is a very excellent lan- 
is becoming— it hasn't become yet, but it is becoming the 
of elementary schools. 

is not a language that one learns. LOGO is an environ- 
ment in which one explores. One explores art, motion, creativity, 
movement, color. It is a mind stimulator. 

I believe the term "wheels of the mind" was used before. It is 
certainly a wheel for the mind. 

And I think that at this point, with the somewhat unknown state 
of software for the very near future, LOGO is a very good way to 
stimulate some of the higher level cognitive processes in schoolchil- 
dren. 

In high schools most of the teachers who are using computers 
teach programming languages. Nearly all of the teachers who 
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teach programming languages teach BASIC, because BASIC is a 
language on the machine. 

BASIC has been criticized because it is not a structured lan- 
guage I think that is what is good about BASIC. It is not a struc- 
tured language, and it requires one to structure, organize, synthe- 
size, evaluate and make changes and do some high level critical 
thinking. 

So I think in practical terms, LOGO is being done and BASIC is 
being done, and there are very good reasons to continue to do this 
as well, in support of other types of courseware that are used for 
teaching basic skills. 

With respect to teacher education, I think teacher education 
rujht now is at one of its lower ebbs in our recent history. About 
1»75, teacher education started to deteriorate, at least quantitative- 
ly, because the rumor was that there is going to be an extreme 
excess of teachers, so don't go into teaching. 

Teacher colleges who were training 30 to 50 teachers per year- 
cut down to three or four per year, and they emphasized their lib- 
eral arts programs. 

In many areas there was a surplus of teachers. Unfortunately, 
there was not a surplus of teachers in math and science, and the 
fact that the word was out that teachers can no longer find jobs is 
probably the key element in the shortage of math and science 
teachers at this point today. 

One of the ways that .this shortage of math and science teachers 
is being solved is by second field certification of teachers who are 
trained in other areas, anywhere from music to social studies to 
physical education. # 

I don't think this is the* best way to train math and science 
teachers, but nevertheless, it appears to be the way that it is being 

Also, with respect to the proposed National Science Foundation 
Institutes, my exerience has been that one doesn't necessarily at- 
tract the best quality teachers by paying fairly large stipends. I 
think one of the better ways to train teachers is through coopera- 
tive efforts with school districts, a particular school district who 
may send 20 or 25 teachers to a training session, which would be 
planned in conjunction with a university teacher training organiza- 
tion or some other organization. 

So I think that in summary, that with respect to the Computer 
Literacy Act of 1984, I think it certainly does meet our hardware 
needs, and I think it exceeds them at this point. 

I think it does meet the planning and informational needs of 
local school districts. I think it does go one step in the right direc- 
tion toward stimulating quality of software development through 
• better educated teachers and funding for evaluation and dissemina- 
tion centers. 

I think it certainly does not adequately meet the short-term nor 
the long-term teacher education needs with respect to using com- 
puters in education. And as I said *>efore, I think the National Edu- 
cation Software Act may have some potential for stimulating some 
hirh level creative software, but I doubt if it will be highly success- 
fuland I think it may be about 2 years past the need for it 

Thank you. 

* [The nrepared statement and biographical sketch of Dr. Bell 
follow:] * 
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TOPIC li TEACHER TRAINING H€hDS 

One of th* critical needs for effective uses of computer 
technology in schools is high quality teacher education. Cur- 
rent and future school teachers need help in becoming computer 
literate. They need to learn hew to use various types of 
computer-based educational software effectively and efficient- 
ly. Teachers should be aware of the technological developments 
that made computers possible. They should know about the his- 
tory of computing and data management hardware and software. 
Sound knowledge of computer uses in society and future direc- 
tions for computers is also important. 

Teachers need to become familiar with computer jargon. 
They should learn how to operate computers and how to use 
courseware effectively. The ability to evaluate and select 
appropriate hardware and software should be part of each 
teacher's education. As computers appear in classrooms, 
teachers will need to integrate computer software with other 
classroom resources. In fact, large-scale uses of computers in 
t schools necessitates course and curriculum reorganisation, new 
classroom management procedures are needed for 
computer-oriented education. Teachers will be learning more 
efficient ways to handle clerical work and to schedule their 
time. School administrators will need to develop new manage- 
ment skills in order to assist teachers in organising effective 
computer-oriented classroom*. 

Better software is required to aid teachers in teaching 
basic skills and to help students learn these skills, while 
good courseware can assist students in mastering basic skills, 
the real potential of computers in education is found at the 
higher cognitive levels. However , in education there is still 
a tendency to use computers to do the same tasks in much the 
same way as was done before computers came to school. Cur- 
rently there are some good courseware packages for skill 
learning and practice and a small selection of effective simu- 
lation packages is available. But not much of the current 
courseware addresses learning the types of critical thinking 
involved in applying skills and knowledge to new tasks. Anal- 
ysis and synthesis tend to be neglected. Evaluating situations 
and making decisions are dealt with insufficiently. 

Students need to learn in modes that permit and even re- 
quire them to think analytically. They need to practice syn- 
thesis ing conceptual models and evaluating their models in a 
professional manner. Practice at solving interesting and sig- 
nificant problems can be carried out in computer ^enriched 
learning environments. Decision making, learning tow to learn 
and creating knowledge can be nurtured with good interactive 
software, creativity, which is difficult to define and even 
more difficult to teach, can be developed in computer-enhanced 
classrooms. 

During the 1960s and 1970s, it was demonstrated that com- 
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literacy. They become fascinated by what can be done with Logo 
end the individual initiative that it permits in 
problem- solving learning environments. 

The BASIC programming language also is a good medium for 
high-level thinking in the context of computer literacy. Al- 
though criticised for its lack of structure, this lack of 
structure makes BASIC a good language for intellectual explor- 
ations. This lack of structure fosters creativity and encour- 
ages students to develop their own models for structuring their 
programs for better efficiency. There are Uo reasons for 
using BASIC as a medium for promoting problem-solving heuris- 
tics and ct nativity rather than using another languages basic 
4, u.Ti l nearly all microcomputers, and secondary 

school teachers have fauen using it for years as their primary 
computer literacy activity. As reported in Vol. 15 of REPORT 
OH EDUCATION RESEARCH, it ms found in a study conducted at 
Johns Hopkins that 76 percent of secondary teachers using com- 
puters used them to teach programming. BASIC was used by 90 
percent of schools that provide at least 30 hours of program* 
aing instruction • 

While waiting for better high-level subject-specific 
courseware, Logo and basic can and are being used to promote 
computer literacy and expand students 1 intellectual horizons. 
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TOPIC 2s CAPABILITY OF THIS LEGISLATION TO MEET THE NEEDS 
OF TEACHER KHJCATIO& 

There appears to be an oversight or clerical error with 
respect to funding for teacher training in the COMPUTER liter* 
AC* act . on page 14 of this ACT, the total estimated authori- 
sation fox*> teacher training is 120 million tellers. Bowmver, 
121 million tellers is authorised for teacher stipends in Sec- 
tion 202 on page 4 and in the vest below the table" on one 14. 
Consequently there is ao indication of funding for grants and 
contracts to provide for the National Science Foundation 
training institutes. 

Excluding funding for teachers* stipends, the other costs 
for grants and -contracts to train teachers could range from 32 
million dollars to 132 million dollars, based upon 
cost-per-hour, per-trainee estimates. Regarding teacher sti- 
pends, my experience indicates that they may not be necessary 
to fill institutes (especially computer -literacy institutes) 
with well-motivated teachers. In many instances, an effective 
way to deliver hands-on computer education is in groups of ap- 
proximately 20 teachers from a single school district. The 
district can plan the institute with the training organ iiat ion. 

Teacher instruction may be delivered in the school district 
using its hardware. 

A need for more than two billion dollars to purchase 1.3 
million computers for schools is identified in the bill. Ho 
funding is specified for hardware support of the 
teacher -training organisations that will deliver the teacher 
trainino in the NSF institutes. I doubt that enough organisa- 
tions will have adequate microcomputer resources to deliver 
this magnitude of high-quality computer-literacy instruction. 
Equal access and adequate distribution guidelines for computer 
hardware may need to be applied in the COMPUTER LITERACY ACT to 
teacher-education organisations so that they can catch op with 
the schools. According to Charles Blaschke as printed in the 
January 18, 1984 issue of EDUCATION COMPUTER HEWS * "States 
realise that it's going to take a while for universities and 
teacher colleges to catch up to the demands for computer 
literacy." 

As the COMPUTER LITERACY ACT stands, a very small per- 
centage , maybe 1 percent, of the more than 2 billion dollars, 
will be used in any ray to support teacher education institu- 
tions. These institutions have the final long-term responsi- 
bility for inservice and preservice education of teachers on 
uses of computers in schools'. 

The COMPUTER LITERACY ACT will triple the number of com- 
puters in schools, which will put the universities and teacher 
colleges even farther behind the schools. 

Teacher education programs in Colleges and universities 
also need computer hardware to carry out their function with 
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Mr. Brown. Thank you. 
Now, Dr. Rutherford. 

STATEMENT OF OR. F. JAMES RUTHERFORD, CHIEF EDUCATION 
OFFICER, AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE 

Dr. Rutherford. Good to be here and see you even at 3 o'clock 
on a bright sunny afternoon. Actually, it was worthwhile. 

I discovered today for the first time what advantage there is in 
being a Government official, which I was at one time, you may 
recall. It is that you get to go first. And did you notice who came 
in, the first two people that testified, and then got to leave. 

So there is some advantage in being in Government Not that I 
would want to be there. 

Mr. Brown. You are much better off, Dr. Rutherford. 

Dr. Rutherford. Right Especially under prevailing circum- 
stances. 

In any event, I will let my written statement speak for itself as 
best it can, and make a couple of points so that we can all be on 
our way. 

First the problem is educational. The problem is not computers. 
Computers may or may not turn out to be useful in helping us to 
solve our educational problems. 

They can also contribute to our problems if we treat them poorly, 
or believe that they are magic, or fail to take advantage of the ex- 
perience we have had over the years in how to do things in the 
schools. 

So let me suggest three things that I think that these bills and 
others ought to be about. 

The first is take into consideration, time to modernize the entire 
educational establishment. Talk about computers, or to talk about 
a new disc or this or that is to miss the point. 

We are new times. The world is changing. The system is not ade- 
quate to the kinds of children, kinds of people we are going to 
need, we need right now and in the next century. 

That is true in all countries. So we have to get to work and mod- 
ernize the system— take it out of the 19th century, get it into the 
21st. 

Now, if that is what we want to do, then little questions about 
how many computers there may or may not be in a school is en- 
tirely beside the point Let me suggest a couple of things that need 
doing if one subscribes to this. 

In the first place, we ought to leap frog, not limp, into the future, 
into the technological future. That means looking ahead of the 
game and saying how can we get way out in front for a change. 

You know what happens in education. People elsewhere invent 
something— radio, say. And 5, 10, 20 years later, the educators 
come along -and say, gee, you know, I bet we can use that in the 
schools. You know to this day the most powerful technology of all, 
radio, is not being imaginatively used in the schools of this coun- 
try. 

And we did it with television, which we took to be radio with pic- 
tures, and so forth. So we ought to leap. 
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Ami to do that I would suggest that we ought to move not only 
the computers, but to computerized videodiscs, that is, to the tech- 
nologies that bring the visual, the video technologies developed 
over the last 50 years, put them together with these new electronic 
computer technologies, to get out in front 

This would allow us, among other things, to create technologies 
that would serve in the first instance the educational and learning 
needs of people, and not always be trying to adapt something to 
those needs. 

So that we could define the standard, we could define the 
makeup. I don't believe any of those computers in the schools today 
are appropriately designed mechanically, conceptually or electroni- 
cally for the work to be done there. 



Second, let s start the business of designing a complete telecom- 
munications system connecting all of the schools, colleges, and li- 
braries together in one vast educational network. 

It is entirely possible to do that, with the technology that exists, 
today. We simply don't ask the question about computers. Say, 
given satellites, and cable, and receivers, and video copiers, and 
video players and computers and videodiscs, given all of that tech- 
nology, who would put it together to see to it that our young people 
and their teachers and their parents can have access to the marvel- 
lous kinds of creative materials, visual and otherwise, that we are 
able to produce and are producing. 

Well, that suggestion among other things, if we try to do that, 
look at all the communications and information technology, we 
won't be talking so much about, for example, personal computers. 

well, these exist, and they ought to be taken into the mix and 
looked at, to do certain kinds of things. But my guess is many of 
the things we want to do are not doable on those instruments. 

So why are we talking about computers as though that were it 
There are lots of possibilities. 

I think if we were serious about this, we would accelerate our in- 
vestment in R&D. Today the National Science Foundation claimed 
that they were doing just fine with their investment in education 
and in things related to computers. 

Well, they are doing some of the right things and we have for 20 
years. They are so far below the level where they ought to be, it is 
not close. They need to multiply by several times the intensity of 
the effort they are making, especially on R&D. 

And that R&D ought to be basic it ought to be applied, it ought 
to do with hardware and software, it ought to be how you organize 
schooling in institutions to incorporate technologies and people to 
accomplish what we need to accomplish. 

This would get us into the standardization problem, which is pre- 
cisely where we ought to be. It is silly to believe that we have to go 
on forever with every machine having its own software. Imagine if 
we did that in print technology or television. 

But if we get out in front we can begin to determine some of the 
standards and the equipment used in the schools. That is the first 
point It is time to modernize education. 

The second is it is time to plan for reform. Plan. Don't believe 
and don't write into your bills the belief that lots of things will 
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happen out in thousands and hundreds of thousands of little places 
as if by magic— it will all add up to a national policy and a nation- 
al direction. 

Now, education is a national problem. It wasn't when the Consti- 
tution was written. 

But that was some years back. The fact is now it is of national 
concern, the quality of the education. And every child, it doesn't 
matter whether in California, there is a company that will donate 
some computers or not 

It has to do with all of our children and all of our people. But 
that has to be planned for. And it has to be planned for because 
lots of things, in fact, are happening. 

.And it is only if we have planning going on between the feds and 
the State people, between the State and the schools, as a precondi- 
tion for investment in technological materials. 

Don't put the materials in and then plan. You start making up 
plans. Imagine that we wanted to get to the Moon. 

We look around and say why don't we take a DOS and strap a 
rocket on it We had rockets and DC-Ss. We would never have 
gotten to the Moon. 

So you have to go the other way around. There has to be a lot of 
local planning that mostly is not happening, and all you have to do 
is walk into a few schools and see where the computers are, how 
they are used and the degree to which teachers are, in fact not 
trained or have not psychologically taken these things into then- 
own culture. 

And that is going to take awhile. But it is going to take planning. 

I could say more about that But let me leave this with one ex- 
ample. There is a lot of talk about teacher training. 

I just mentioned that the system is not going to work unless 
teachers can cope with it learn about it build it into the curricu- 
lum, integrate it with what we are trying to achieve— not hold it 
up as a shrine, an object of adoration, but rather something to help 
do the job. 

The teachers have to know things they don't know. They have to 
know how to teach their subject using these kinds of things. 

But why haven't we been talking about using these very same 
technologies to finally come to terms with the teacher training 
problem. There are 2.5 million teachers in America. Do any arith- 
metic you want and decide what it would cost you in any sensible 
program of teacher training and you are talking billions annually. 

Now, I say for a small fraction of that we could put the audiovis- 
ual electronic computer technologies to work to provide daily, 
weekly, year in and year out instruction to teachers, not on every- 
thing, but on much. 

So you see the problem is not only to think of the children, the 
students, as what we focus on, but how to use, build and plan for a 
system that will provide life long continuing education to the 
teaching faculties of our Nation. 

My final point is that not only is the time to modernize and plan 
for reform and get it to happen, but it is time to invest in reform. 
We have enough of what to begin to do to start doing it 

But none of the numbers being talked about in or out of Con- 
gress, are very close to what it is going to take to turn a 19th cen- 
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tury system into a 20th or 21st century system that has vastly 
more responsibilities than the systems of previous centuries, and 
where the stakes are much higher. 

We must invest, as I have already indicated, in far more R&D 
than we have been doing. Basic things having to do with knowl- 
edge, research on the structural mode, instructions on systems and 
how they work. 

We are doing some of this— marvelous research like Dr. Turkic 
and others. But it has to be multiplied many times. And we have to 
get the best researchers in the country. 

We need a nationwide education telecommunications system. I 
would create a corporation, not to create software— that is the easy 
end, the trivial end almost— I would create it to put the satellites 
up, to m ai n tai n them* to get a receiver in every school and college 
and library, put copiers there. 

In other words, do what we did for the weather system, I would 
do for the schools. Or to take another analogy, what Carnegie did 
for the towns by putting libraries there, we would do for the 
schools. 

Or what the highway system did for America, we would do for 
the schools. And then that would open up and make it possible for 
all kinds of materials from all sorts of sources to get to the schools. 

Right now we create things that get shown once, they disappear. 
Finally, as a footnote to that, not quite such an important point, 
but it may be a psychological if not philosophical— let's not believe 
we can depend upon the charitable contributions of industry to 



Not only isn t it their business to be giving gifts to the schools of 
America— nice, I don't question their motives, but it doesn't much 
deal with the problem, which says education is a public responsibil- 
ity, we ought to decide what we want to do, decide how to get it 
done, and then go about doing it 

Furthermore, as well meant as it might be, there is also the 
problem that sometimes it permutes the system because, you see, it 
interferes with the very kind of planning I have been talking 
about, because it puts lots of things in the schools that then some- 
how or other have to be dealt with after the fact. 

So these, then, Mr. Chairman, are my points. Let's get on with 
the job of modernizing the schools, planning for reform and invest- 
ing in it, because the stakes are high, the Nation needs it, and we 
are long overdue. 
Thank you. 

[The prepared statement and biographical sketch of Dr. Ruther- 
ford follow:] 




ERIC 



327 




824 



Testimony on 



K.R. 3750 and H„R. 4628 



F f James Rutherford 
American Association for the Advancement of Science 



before ehe 



SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY 
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on 



June 5, 1984 



Thank you, Mr. Chairman, for inviting me to comment on these 
two vary important bills* There is no question but that they have 
seroed in on what are key problems and opportunities in American 
education. Because other commentators cooing before you are 
better qualified than I am to deal with the technical content of 
the bills, I have confined my remarks to a few recommendations 
for your consideration. 



1. ANY FEDERAL INVESTMENT IN THE ACQUISITION ?Y SCUCCLS OF 
COMPUTERS OR OTHER INFORMATION TECHNOLOGIES SHOULD BE CONTINGENT 
OH ADVANCE PLANNING. 



There is no reason to believe that simply providing the 
schools with microcomputers will do much to improve education. 
Indeed, the thrust of our experience in the United States gives us 
every reason to believe that doing so will mostly be a waste. 
Tine end time again we have flooded the schools with new 
instructional technologies — film projectors, television, 
language labs, scientific equipment, and nore — always with High 
expectations, always to be disappointed in the end. There is no 
•••Y technological fix to be had, no magical machines to solve 
our educational problem quickly, painlessly, cheaply. 

Our failures in the past have had to do less with 
overestimating the power of new technologies than with 
underestimating the effort necessary to exploit that power 
effectively in the schools. I .am pleased, therefore, to see that 

H.R. 3750 and M.S. A«3, taken together, acknowledge :his by 
proposing a comprehensive approach to the utilization of 
conputers for educational purposes: R I D, information sharing, 
materials development, teacher training, and other necessary 
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elements of- a systematic effort are included. This is all the 
fm.'.J^ 8 ? 0 *, 1 b f ll * ve » Co strengthen the bills to insure chat 
thoughtful planning takes place at every level — federal, scaCe 
and local — before providing che schools with more computers. 

o The TJational Science foundation, the National 
InsciCuce of Educacion, che U.S. Oeparcmenc of Educacion. 
and che Department of Defense all have aide important 
concribucions Co cha use of computers in educacion, and 
presumably intend Co continue doing so. "any of che 
individual States have also initiated programs Co serve che 
same ends. In the inCeresc of oaklng che best use of 
resources and of seeing chac no eriCical functions are 
overlooked, JoinC planning for coordinacion and collaboraclon 
is essencial. This planning should be in response Co a 
Congressional mandate chac spells ouc goals rather than' 
dectils of operation. Perhaps a Council for che Use of 
Computers in Educacion could be created Co oversee che 
^""l"? to advise Congress and che appropriate federal 
and scace agendas on che distribution of responsibilities 
and resources. 

o Planning ac chis level is ioporCanC for more Chan 
reasons of economy and coordinacion. Ic may be che only 
chance we have Co focus our resources and accent ion on 
efforts to realize the most powerful and unique features of 
Che computer as an educaCional cool. As che survey of Henry 
Jay Becker and his colleagues ac che Johns Hopkini 
University Center for Social. Organization of che Schools 
nas shown, che schools are mosely using computers in ways 
thac promote rote-learning rather than che development hi 
higher-level incelleccual skills. (The significance of chis 
nacural dr^fc coward che easy and commercially attractive 
uses of computers in che classrooms, Co Che detriment of 
more sophisticated uses, has been seC out by Professor A. 3. 
Arons in this week's issue of SCIENCE, which, with your 
permission, Mr. Chairman, I woula like Co submit for the 
record.) Th*s situation can only be turned around, in ay 
judgment, by enlightened Federal and State programs based 
cm thoughtful planning and future-oriented policy suidance 
in the use of resources. ° ' 

o The same can be said for insuring chat the already 
educationally advantaged are not once again favored over the 
disadvantaged in che distribution of educaCional resources. 
A simple formula will not do; it will Cake careful planning: 
• followed by unambiguous policies and continuous monitoring 
if girls, echnic minoricies, the poor, and che physically 
handicapped are- to be fairly served. 

o Local preplanning may ie even .-sore ioporCanC. 
Computers will surely experience the fate of other 
technologies of high promise — ending up unused in closets, 
or used by only a few teachers, and even then in aoscly 
routine ways — unless teachers and administrators 
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participate in determining how, when, where, end for whet 
purposes they will be used. Such planning needs to set 
p rior ities, to agree on a process for the introduction of 
c 22f u 5 # P «"d» i» concert with State education 

officials, to decide on a scheme for training ail of the 
teachers, administrators and support staff in the local 
district. A fully worked out plan should he a condition for 
State support, just as a comprehensive State plan ought- to 
be a prerequisite for Federal assistance. 

o Computers and other technologies can, if wisely used, 
enable teachers to do better what they are already doing. 
They also may make it possible to restructure the process of 
schooling considerably, and to enhance the role of teachers. 
Thus, part of the planning at every level should focus on 
ways and means to use the new technologies to achieve 
fundamental reform. 

2. AN EFFORT SHOULD BE HADE TO EFFECT A QUANTUM LEAP IN THE 
MODERNIZATION OF EDUCATION BY INVESTING GOVERNMENT RESOURCES 

r^^l^LiLS * D .2 N L£AKOTTO SYSTEMS THAT COMBINE VIDEO 
AND COMPUTER TECHNOLOGIES. 

Each information technology has its strengths and its 
limitations. What is so striking about computers, what sokes thai 
so attractive as learning instruments, is their interactive 
nature. Unlike audio and video technologies, computers do not 
permit intellectual passivity— to use then you must engage them. 
It is through that engagement that the power of the computer as 
an analytical tool is gained. It is Just that capability, indeed, 
that we need to put to work, and not settle for using computers 
as drill sergeants or electronic page-turners* 

Sue computers are not good at displaying things ami events 
in the refcl world* or at presenting rich human discourse, 
insights, idiosyncrasies. On the other hand, an soaring array of 
audio and video technologies (telephone, radio. LPs, audio tape 
decks, transparencies for overhead projection, slides, 
filmstrips, super 8 film loops, 16mm movies, slow-motion and 
time-lapse photography, photomicroscopy, television, video 
cassettes, etc.) can do Just that. If the schools heve not 
exploited these technologies fully, and I believe it is agreed 
tnat they have not, it is for both pedagogical and logistical 
reasons. Ihe pedagogical weakness of audiovisual materials is 
that chey do not require, by their nature, the active 
intellectual participation of the learner; and then the 
selection, operation, maintenance, scheduling, and management of 
$uch a diverse arrayof materials *nd devices turn out to be 
very difficult, as a practical matter, in most schools. 

:*ow, as luck would have it, these two separate technologies 
are producing a nybrid that offers great promise for the future 
of education: the interactive videodisk. The laser videodisk is 
able to capture an enormous amount' of visual am! audio 
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information on a single, nearly indestructible record, and tha 
P j2??5 a i l ? w ra P ld randon access to that information. Tha 
videodisk by itself can conveniently replace nearly all of tha 
audioyiaual device* and material* now (fitfully) uaed in the 
schools. But connected to a computer the videodisk becomes 
interactive and, hence, much mote powerful pedagogically, and so 
does the computer. 

At least that ia the promise. NSF and other Federal agencies 
have already supported soma R & D on the instructional use of 
interactive videodisk* , as has private industry. But the pace has 
been much tob leisurely, I believe, given the great potential of 
this new technology and. the crlsea in the schools. Therefore. I 
strongly recommend that the Federal Investment in videodisk R&D 
be dramatically increased, even, if necessary, at the expense of 
R * D on the computer as a solo learning tool. The point is to 
use government resources to help the schools leapfrog into the 
future, instead of letting them continue to dreg along always 
decades behind the state of the art technologically. 

— 3 \P E J FEMaAL R0LE IN ™B DEVELOPMENT OF INSTRUCTIONAL 
^^J^T"^™er OR OTHERWISE— SHOULD BE TO PROMOTE INNOVATION 

In the case of school learning materials, print and" 
electronic, market forces tend, unfortunately, to favor 
uniformity over diversity. It seems that the publishers and 
producers imitate each other, playing follov-ehe-leader and 
Crying to develop a product like, but better than, the books and 
programs that sell best. They also rely on market surveys, and 
such surveys generally show that teachers favor something like 
what they are already familiar with. Unlike the consumer goods 
market, volume is not great enough to invite very much risk- 
taking; and unlike certain technical markets, the per unit profit 
margin must be. kept small. r 

All of this is understandable, but the net result is that 
risk capital is not readily available for the development of 
novel material^. This is all the more true in the case of 
computer programs, since it turns out to be extremely difficult 
to protect them from pirating. Yet what the education enterprise 
needs is a very large array of different materials — different in 
content, levc f organization, style, purpose — from which to 
se i?ct. This u 2gests ch *t the bills before you might usefully be 
modified to make certain that R&D funds are available to 
underwrite the creation of computer and interactive videodisk 
materials that are different from those being developed 
coomerciaily, and that are state of* the art. In particular there 
should be support for creative' groups :o develop such materials 
for the following educational purposes. 

o Analytical thinking. As Alfred 3ork and his 
colleagues at the Irvine Educational Technology Center have 
shown, it is possible to develop \ -nputer programs that 
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engage the learner in reasoning! analysis and cognitive 
processes that go beyond mere recall. Such intellectual 
skills can be valuable for a lifetime, but they are not 
easily taught. The computer can be a uniquely powerful tool 
teaching those skills, but only if inventive progress are 
created. 

o Teacher training* The computer, and especially the 
computerized videodisk, can become a key resource in the 
continuous up-dating of teachers. Just as they can help them 
locate resources and manage their classroom f so too can 
they be used for learning new content and new techniques of 
teaching. To date, little has been done to realise this 
potential, which is surprising In the light of the 
acknowledged ne-d for continuous in-service training for 
teachers. * 

o Testing. Teacher-made ami commercial examinations are 
of limited power as diagnostic instruments. This is due to 
their emphasis on memory rather than understanding, and 
because practical considerations favor so-celled objective 
tests. A good oral examination by a knowledgeable teacher is 
probably the best technique we have had for assessing both 
understanding ami reasoning: since it is interactive, 
successive questions can be related to a student's previous 
responses. Now computers can make it possible to approximate 
such a line of questioning. Moreover, the interactive 
videodisk makes it possible to structure an examination 
a refund the visual portrayal of natural phenomena and 
situations. Potentially, this new technology can~ana teachers 
with an effective new tool for assessing the progress of 
students, one that cannot be duplicated by paper-and-pencil 
tests. 

o Career guidance. Students are dependent upon parents, 
teacMers, counselors, and librarians for information about 
different lines of work — what it takes to get in them, where 
you can go to study for this or that profession, what the 
work is like, and so forth. The trouble is that none of 
chose persons can have knowledge enough, and even the 
library collection on careers is incomplete in most schools. 
And anyway, youngsters often are unable to ask questions 
about professions they have never heard of. But the 
computer, being interactive, patient, and capable of 
manipulating huge databases, ought to be able to help a 
student explore a range of possibilities, and do so ln s way 
that is interesting and neutral. The interactive videodisk 
offers an intriguing chance to enrich the computer-guided 
caredx exploration with relevant visual ami oral material. 

« 

The context of the computer bills and of my call for the 
encouragement of diversity has been the personal computer. It is 
not clear, however, that education ought to confine itself to 
tiat alone, for it nay very veil turn out that for sany 
educational purposes, central minicomputers will be needed. There 
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is nothing to be gained by a single-minded or doctrinaire 
commitment to the personal computer as the educational instrument 
of choice* Government resource should be used to test various 
possibilities. 



4. THE FEDERAL COVEILWCKT SHOULD ESTABLISH AN INDEPENDENT 
CORPORATION TO DESIGN, BUILD AND MAINTAIN A MODERN EDUCATIONAL 
TELECO>!MU!IICATI0XS SYSTEM THAT EFFECTIVELY LIITKS ALL SCHOOLS AND 
COLLEGES IN THE NATION TO SOURCES OF CREATIVE AUDIOVISUAL 
LEARNING MATERIALS. 

There are creative individuals all over the country capable 
of making excellent filmed and videotaped Instructional 
materials. Indeed, many of them do just that when given support. 
They are located i n universities, museums, public television 
stations, government agencies, and in profit-making and nonprofit 
organizations. Foundations, government and industry might be 
willing to sponsor more such creative work in behalf of education 
if it were certain that the resulting materials actually reached 
the schools* 

But chat is precisely the difficulty: there is no 
nationwide telecommunications system dedicated solely to the 
schools and colleges* There are bits and pieces* here and there, 
but nothing that is technologically comprehensive and up-to-date. 
We have failed to apply powerful design principles and to exert 
our full creativity in the building of an effective electronic 
delivery system for education. It, is not cofo late to begin. 

Typically in education, we notice new technologies only 
after they have been around awhile serving other purposes 
(usually entertainment and advertising). Then we ask, how might 
we apply chat technology — television or whatever — to the 
improvement of teaching? I am suggesting that we now try to move 
out ahead of the game by instead asking: Given the current and 
developing capabilities of all communications and information 
technologies, how can we design and install an effective 
nationwide educational telecommunications system? Such a system 
would probably involve the use of satellite and cable 
transmission, ground stations and off-the-sir video copiers in 
every school and college, video players and computers in every 
classrooa, networking, shared databases, and more besides. Tie 
system would be devoted exclusively to the educational needs of 
students and their parents, teachers and administrators, and 
others in the business of education. 

To design, build, maintain and operate such a system, I 
recommend that you consider establishing a National educational 
Telecommunications Corporation. This corporation would be 
concerned only with the distribution of non-book learning 
.-materials Eoschools and colleges (at no cost to the institutions 
or students); it would be prohibited from producing or 
commissioning the production of any materials. In this regard it 
would be different from the corporation proposed in H.R. 4528. 





While I believe chat XSF and other federal agencies can ami 
should promote the development of computer ami other kinds of 
experimental learning materials, as suggested above, I am not 
convinced that it is either necessary or wise to create a new 
entity to become, essentially, a publisher of educational 
software. Once an effective delivery system exists, a diverse 
array of materials from multiple sources could be channeled 
through it. 

Perhaps an analogy -/ill help clarify what I have in mind. X 
refer to the ...cerscate highway system. That system was made 
possible by the direction and capital of the Federal government; 
it never could have evolved from the accidental Joining of the 
separate streets and highways being built independently by the 
towns, counties and states. As you recall, that tremendous 
investment in our infrastructure" was Justified in terms of 
national security needs. The agency responsible for that 
transportation delivery system, of course, had no part in 
determining what goods and vehicles would use it. One result of 
the system, surely, was greater diversity in the lives of many 
Americans. I am proposing that we institute something similar for 
education: Federal capital and direction in Che building of an 
infrastructure for distributing certain kinds of learning 
materials, Justified in terra of national educational needs, and 
aimed at increasing the variety ami scope of materials available 
to schools. 



CONCLUSION 

Computers in any numbers, with or without good software, 
cannot alone solve our most pressing educational problems, any 
more than did television, with and without good programs. 9ut it 
does offer us a fresh, opportunity to exploit the power of 
communications and information technologies in behalf of better 
isarnins, perhaps even as a force for structural reform. 

• But nothing of the sort will happen spontaneously. It will 
-a.ce, among other things, thoughtful and substantial Federal 
leadership. That is why your consideration of K.R. 3750 and H.R. 

-s so timely. Together the bills contain many important 
provisions, such as those calling for Increased R £ 3 and teacher 
institutes relating to the educational use of conputers. The 
tnrust of my remarks, however, has been to recommend ithat you 
modify the bills: J 

o To require sophisticated planning at every level in 
order Co clarify goals, realize economy ami coordination, 
am. insure equlty-in the access^ to this new technology; 

o To accelerate the process of technological 
nodernization of education by including provisions 
^or .U 3 on the use of combined video and computer 
t2canologles. 
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o «o provide funding for the development of computers 

- cc^putetLAiiftMarJi, and videedleks end videodislc 

software, in a way that promotes innovation end diversity, 
and that emphasizes the use of technology to help teach 
analytical thinking. K 

o To authorize the establishment of an independent 
corporation to design, build, operate and maintain a 
nationwide delivery system chat utilises the oost advanced 
information and coeraunications technologies to provide 
direct access to effective audiovisual ami electronic 
educational aeteriale by all schools, colleges, libraries end 
other places where learning takes place* 

In short: it is tiae to MODERNIZE the schools by exploiting 
all consmmicat ions and information technologies; dt is tlae to' 
FLAK for fundanental reform in education, even as we sodemise it 
technologically; ami it is time Co INVEST in the modernization and 
reform of public education. 



BRIEF BIOGRAPHY: 
P. Janes Rutherford 



CtfTemly Chief Education Officer of the American Association for *J:e 
Advancement of Science, James Rutherford served as Assistant Director 3f Science 
Education of the National Science Foundation before becoming the first Assistant 
Secretary for Research and Improvement in the newly created Department of Education. 
Prior to his federal appointments* Dr. Rutherford was professor of science education, 
***** of the cSvlsion of education and director of Project City Science at New Y^A 
University, where he went after serving on the faculty of Harvard Diversity and 
directing Harvard Project Physics. He tea also been a high school science teacher, 
written and spoken extensively on issues in science education and served as a consulur.t 
on science education in many countries* 
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Mr. Brown. Thank you. Is it possible you have become a hope- 
less idealist since you left Government? 
Dr. Rutherford. No, something worse than that probably hap- 



Mr. Brown. The challenge to reform education is one which is 
made fairly often. I recall a conversation I had some time ago with 
Dr. Goodlad who is dean of the School of Education at UCLA. He 
said he spent a lifetime trying to train teachers to teach in the 
most effective possible way, and after they got out into the local 
school districts, they forgot everything they learned, mainly be- 
cause of the influence of the local situation, having to deal with 
local school boards, administrators who were set in their ways, and 
so on. 

Do you have an answer to how we can leap frog education in the 
way you suggest in light of this experience of what seems to be 
fairly common in our best teacher training institutions? 

Dr. Rutherford. No. I have not, Mr. Brown. You know the situa- 
tion out there is that lots of things have to be done. Unfortunately, 
they are all necessary. 

I do think, however—meaning, of course, if we reform the cur- 
riculum but don't reform the teachers, it doesn't work. If we create 
modern, new teachers, then they go into a system that won't accept 
them or reject them, it doesn't work. 

I don't think that has been solved. Except to say that the effort 
at reform so-far has been disorderly. 

It is Dr. Goodlad doing his kind of thing, and others of us doing 
something. But never in concert, never with a common goal, a 
common vision. So it is hard to get it to fit in. 

We would have known if we had been working together that you 
have to work on the system, and offer it some advantage for chang- 
ing, accepting new teachers. 

I think that the technologies me iy provide some leverage. And 
that is one of the things that interests me about them. That in the 
process — I think you can sell the idea to the school and college 
people that you have to modernise, if they think it is not going to 
cause them too much grief, it might even help. 

In the process of trying to build a whole system as opposed to 
this piecemeal business, I think it would force the school people 
into a situation where they would have to deal with one of .he fun- 
damental reform questions. 

That may be wishful thinking. But not much else has worked 

Mr. Brown. May I ask your two colleagues to comment on this 
radical hypothesis you are making. Dr. Turkle, you are a sociolo- 
gist You understand the problems of social change happening rap- 
idly. 

Do you have any suggestions about how Dr. Rutherford's propos- 
al could be accomplished? 

Dr. Turkle. Well, one comment I have about the proposal is that 
for me, I guess for my taste at the moment, it focuses a little bit 
too much on the technology, a little bit too much on the computers 
and not quite enough, I wink, on the computers and the people. 

What we have now is quite exciting, and the changes that it 
makes in the sociology of the classroom, and the kinds of excite- 
ment that students have about learning, and the kinds of students, 
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as I have tried to suggest, that can get involved in learning about 
formal systems, mathematics, thinking, a certain kind of thinking 
as was suggested by another member of the panel, is already quite 
exciting. 

And one of the stumbling blocks is really not knowing enough 
about how to even exploit what really is a kind of grass roots move- 
ment that is starting even now. 

I am not against really a global stepping back and looking into 
the future and leap fragging and taking this terribly seriously. But 
I guess I feel that I would not want that to be obscure, or the kind 
of immensity of this kind of project to obscure that there are some 
things that can be done now really with the materials and the 
teachers and the students and the computers that we have now if 
we would worry a little bit less about how much information, new 
information, the teacher needs to get, and a little more about how 
the teacher needs to learn to relax and to accept that this is a 
domain in which the student may know— it is one of the few do- 
mains in which students and teachers are really learning together, 
where the teacher really is not kind of one who knows the most 
and is imparting that into the student as a vessel, where there is 
more chance for collaboration that can be exciting as well as 
threatening. 

, These are— I called it consciousness raising. I didn't mean that 
lightly. These are things that could really improve the quality of I 
think what we are doing with computers and children today. 

And those shouldn't be, I don't know, sort of cast aside as not 
important and too trivial because they don't do this stepping back 
and making the larger plan. 

So I guess I would like to just 

Dr. Rutherford. Could I comment on that? I think that is an ex- 
cellent example— it will happen at MTT and a few places. But 
unless there is some local planning, that is not how computers will 
be used. 

I have been in hundreds of schools, and you just don't see that, 
because they don't plan for it I am not talking also globally. 

I say you have to look at a system, as you look at the school 
building, and say what do we need to do, wha& are the kinds of 
things we need to do, how can we get teachers to understand these 
kinds of things. 

And I don't think that happens accidentally. So I guess I am ar- 
guing if there will be Federal money, State money, the pressure 
has to be started locally, and say you don't get these things until 
you have gotten together, find out about it and what you plan to 
do. 

Dr. Turkle. I agree with the planning and the local and decen- 
tralization. I guess I think it is a problem of computers and people, 
not just of computers. 

Mr. Brown. I think Dr. Rutherford understands that technology 
isn't necessarily the answer, despite all its marvels. I tend to agree 
with him that we do have a tremendous opportunity here to make 
use of this whole panoply of technology. 

I like this great system building kind of approach that you take, 
but we also have to look at how you do it incremently. We are not 
going to do it all at once. And we have some examples of systems 
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similar to this that have taken many years to develop. Going- 
through my mind is the National Library of Medicine, which has 
become a part of almost a global system of providing data on re- 
search and health and medicine and so on. 

It is available as a learning tool for doctors. It is available in 
many ways, through regional institutions and local institutions, but 
it has taken m any years to build it up to the present status. 

Dr. Rutherford. When I speak of reform, I am talking about a 
quarter of a century. I think part of our problem is we believe we 
can do something in a year or two. Well, 10 years is the minimum 
tune I think of the possibiity of change in schools. So we have to— 
but we don't keep with something. 

Now, how to get started. I suggested at one time, and I didn't get 
very for, that a way to start in would be to take a special popula- 
tion. I had in mind the children of minority— of migrant workers. 
Now, we know pretty much where those migrant famines are, how 
they move through the great chains, in doing the work that is so 
important for all of u& But their children suffer. And the schools 
really are not able to Accommodate them because they move. 

They come in in the middle of the year. We know all of that, but 
you know with a couple of satellites, some central computers, some 
PCs m some special buildings, some adult help, those children 
could move from day to day and at least through this technology 
with what we already know and we already have, we could have a 
little system there that would keep track of each child at least in 
learning the basics of arithmetic and En glish and expression. 

Now, that would not be so expensive. And that is the sort of 
thing the Department of Education ought to be doing as a way of 
beginning to build up a system, to learn how to do those sorts of 
things, to help that population and then from that think in larger 
terms. I must say I don't see anything like that happening. But I 
think it in principle could. 

Mr. Brown. Do you have any comments, Dr. Bell? 

Dr. Bell. Yes. I think what Dr. Rutherford is conceptualizing is 
quite good. And in fact I believe that that was the vision of the 
PLATO project, when it first was organized to some extent The 
vision of PLATO was to have all of the technologies— the satellites, 
what you are proposing— and with the advent of microcomputers, 
it seems to me that Plato moved back to better and more efficient 
computer assisted instruction rather than going on to video discs 
and so on. 

So I think education is an extremely conservative activity and 
we seem to be able to take the best of the technology and put it to 
some very interesting trivial uses. And I don't knowhow to get out 
of that cycle, but PLATO, I guess, has been around for at least 15 
years. Maybe if you get involved for the next 10 years, it can be 
turned around in the direction that it was headed originally. 

Mr. Brown. There is a tendency for new technologies to become 
trivialized. It has happened with radio and television. It has hap- 
pened with other technologies. 

Is there any guarantee that it wouldn't happen with this system 
you are talking about? 

Dr. Rutherford. I think it will be trivialized. Our only chance is 
if we seize it early and try to build in some learning and education- 
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al uses. Sure we lost on radio and television. We decided the pur- 
pose was to sell goods. It could have been something else. It could 
have been propaganda. That would have been worse, but it wasn't 
as educational as it might have been. 

Now we have another chance, particularly with the videodisc, 
the intelligence videodisc— the interactive videodisc. We have an- 
other chance and we still have a chance to capture— this is why I 
prefer not to just talk about computers. 

It was last evening I told someone here coming over there was a 
marvelous two-part film on channel 26 on George Balancbine. It 
will be shown once or twice and disappear. Every child, 10 years, a 
quarter of a century, should have a chance to have these insights 
into one of the most famous people on the 20th century. 

Well, if we had— we have all the technology that would make it 
possible for that simply to have been pushed out in the middle of 
the night, capture it at each school building, put on a videotape 
and available for enternity, for use in that school. So some things 
we could do if we had the will. Others of them, we are out on the 
edge, state of the art. 

I think the advantage is to try to get there quickly so that the 
things get looked at in this educational context instead of some 
others we are likely to 

Mr. Brown. Well, going around the country as I do, I notice 
there are more and more hotels, motels, and other things that have 
their own dish and they are receiving almost unlimited television 
coverage. And most of them now have interactive conferencing ca- 
pabilities, which is ideal for educational purposes. Businessmen can 
have a national trading session without going out of their home 
city by just making use of these capabilities. 

It seems to me something like that could easily be done for edu- 
cation if the vision and the will were there to do it, which is what 
you are suggesting. But the vision and the will are not there to do 
it at the present tune. 

Does this legislation offer any possibility of inciting that kind of 
vision and will or would it be a step in that direction? 

Dr. Rutherford. Well, I think it is a step. And it does have 
enough in it, it touches lots of bases. So it does have training ele- 
ments. It talks about planning, the software and the hardware. The 
elements are there. I suppose what one might think of using it for 
is to articulate a somewhat larger goal than simply using comput- 
ers in schools and perhaps emphasizing more than is in mere now 
the idea of planning for the redesign and reconstruction of the 
schools. 

Otherwise, I think the bill tends to come out looking like a grab 
bag of good things, but which once again may not quite add up. 

Mr. Brown. I think each of you nave agreed to the fact, or on 
the need, for additional research capability in this area. Dr. Turkle, 
you mentioned that I think you. implied, if not stated, in the state- 
ment the need for additional research— although you may not all 
have the same research agendas, am I correct in this interpretation 
of what you are saying? 

Dr. Turkle. I certainly am saying that I think I am trying to 
stress even more that this research should be really about comput- 
ers and people. And I think that if we knew more about how differ- 
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ent kinds of—just take the case of children, of course, although 
children are not the only people involved in education. How differ- 

1 ent kinds of children exploit the computer or get stuck with the 

computer in different kinds of ways, given who they are as people. 
If we understood the processes better and the fit between compu- 

, tation and the individual, if we understood all of that better, then 

we would be in a position not just to exploit the instrumental com- 
puter, what the computer can do for us. 

But I guess what I would call the subjective computer, the com- 
puter as it can profoundly influence the way we think, the way we 
reason, the way we are able to manipulate information and work 
with it in more creative ways. Those are my goals for the computer 
revolution and I think that those goals require fundamental re- 
search really on people as well as machines. 

I Dr. Rutherford. I would support that But I would say I think 

v.. there is the nature of research that we don't quite know where the 
most important knowledge is going to come from. So we need a 
much stronger and continued program of basic research. And I 
think NSF is doing some of this and ought to do more. And it 
should be the entire realm, from research on neuropsychology and 
how cells learn to how people learn, things related to language and 
language systems, continued research on how electronic systems 
can respond to logic, and so forth. 

So that there is a broad range of basic and applied research 
going on, and some of it have applied. That is one of the troubles in 
educational research. It has been to ir too much in the NT Univer- 
sity laboratories, too little of the NT places where the learners are. 

I think that can be remedied. It is worth noting in that respect 
that the NSF and the National Institute of Education, both of 
which have done very respectable work in supporting educational 
research, backed down a few years ago and are now doing a little 
more, but should be. I think this bill might be used among others 
to cause an acceleration of their entry back into the support of first 
rate R&D. 

Mr. Brown. My personal feeling, and I tend to reflect that more 
than anything else in my dialog with you, is that we probably need 
to find some system which will include both the research compo- 
nent and the technological systems component that you are talking 
about, Dr. Rutherford, which could help us expand the process of 
research into each of the local school districts, maybe with the 
theme of what is the best way to bring about the kinds of educa- 
tional changes that you have proposed here. 

I can envision, well, say, perhaps a regional demonstration 
steered around maybe a consortium of educational research institu- 
tions that would try and bring a research— -try to create a research 
process that would permeate every part of the region and see what 
could be accomplished there using this marvelous telecommunica- 
tion satellite capability, interactive and so forth. 

But I am at a loss to know how we are going to get the initial 
steps undertaken here, how we are going to fund something of that 
sort. Maybe this would be a beginning, I am not sure, but there 
still isn't the vision of the kind of changes that we need that you 
are referring to in your own remarks. 
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Thw has been a very stimulating exchange for me. I have a 
number of other questions that we might want to propound to you, 
but in light of the time, I think we wfflcall the hearing to a dose. I 
do appreciate your contributions very much and I hope that we can 
move forward in the direction that has been hinted at here. 

With that, the subcommittee will adjourn for the day and have a 
.good afternon, Doctor. 

Dr. Rutherford. Thank you. 

[Whereupon, at 3:20 p.m., the subcommittee adjourned.] 
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Testimony of the Association of American Publisher* , 
Submitted to the House Subcommittee on Science. 
Research and Technology on 
Ml 1134 end KS 4628 

June 5 ,1984 

The Association of American Publishers (MP) u th« am«m*mi 

^iS?™^Li n a - u ?j tft ' •tS: 1 »LSSm rS^ns: sressi? 

«2 ^! H'9|j*r Education j International; Direct Market Ing/Boefc Cl*rSchool 
no Gemral Trade divisions. Our«M 300 *est*r pub 1 1 sht no h^i orrfuca th. 
vast wjorltv of the general trade, educational, i*feVenee. prof "uSSltL 
religious books Published In this country and found llTtne 1?braHes as 

™ - !M°" ,1- r* ,e ? ' tC ! Mterlal. Our Jn ^SS 1 

«reat «1«e of computer softuere for the educational, professional apdtqnW 



Undue Federal Influence 

A long-time cornerstone of all Federal aid to education proorns is 
«hat is mm sec. 4« of the General Education Provisions Act" ^ * 

Prohibition Against Federal Control of Education 

Sec- 4 32- tto provision of any applicable 
progrw shal l se construed to autHorTTelny 

supervision or control over the curricula 
y-ograa of instruction adsJnUtratfonror ^ 
personnel of any e oWtoneT Inst Hut ton, school, 
or scnpoi svitw.. o r over the selection If Horary 

r ™i^v?™'- V ffi 

puoiisneo instru ctional s»terMs bv tnv 
eoucationai Institution or school svsTmi. or to 
require rne assignment or transportation of 
students or teachers 1n order to overcoat racial 
lefcalance. [Emphasis added] 

rfiS SriSL^? U 1***™*" * s thf Aaemteent, Indicative 

2LS liberal and conservatives that Federal aid to education 

should not mean Federal Influence or control of local education practices. 

Act (W fJfll^ST^l^L!!? f J¥? V* * Serv^es and Construction 
%1 \5^t II l h ?* &ep*rt*ent of Education Organliatlon Act (Sec. 103(0}). *nd 
the Jo© Training Partnership Act {Sec. I4SJ. «w 

d-f..^i /^J r «J evaluation of software or other instructional materials woulc 
S!!5 , ?J[ l0,- ! f th1f wc1, -«ta511shed hands-off mandate. What n\im**&X 
wou id the equators apply? And ho* would those value judesents cbangeTS 

the adoption by local educational agencies of one He* versus another? ue 
strongly urge that no provision for evaluation of software or other 
instructional materials he Included 1n any bill reported by the conMttee. 

-«t^14eKJ , ^ 0# J h L5i not, * 1 W»*«tl0«*1 Software Corporation, which would be 
established by Kft 4fc?8. represents such undue Federal Influence by Its 

^L J^T 1 2 f c r! ter1 f I* th * *« l *t1on of educational software (such criteria 
no. being a function of State and local educational agencies) and by Its ab M tv 
to favorably finance those companies which fulfill Its reoul resent i. f 

(889) 
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/ Iwtructlonal HatertgU 

n«. ter*J£Z ,e ' ttr ] at,£m f*^^ bj- the cosntutee should recoflnlze that the 
^s^^T r" u,res *» «'J <J»sc«. chip* *nd other KaiUr Lter ,1, \nd 
2 t£^L? * Uo !" l,r " coople.wnt.ry printed Instructional mater J * such 
a> te.tbook* . wnual. and workbooks. One met contemplate not only the 

T D* 0ct ^ r » 1*82 report of the National Science Board Consist inn on 
tE2^!S I™ l: Science and TechnSTSy. 

Wrow's Crises", after recounting the teaching potential of the new * 
!^ l0 ? y - ^ a caut !^ «ote: -However; co^ytersof Uare H overall* 

cUed b * rHer t0 Current educl tlwil u^oT 
technology was the lack of adequate educational software.- 

• prhnn . ^ cost J ^eloping Instructional materials to be used with the new 
techno ogy 1s very high. Some companies have Invested as much as SI S if 1 11 on 
In their computer software programs. Small companies are c^seoraM* nllH 
r s\ CC s^Tant f ^ ^'l* 9 th ^ eW " lB ! lar£? f I^S?S,2 St to 

IfltiSSS enrollment areas which have Relatively smaller 

A principal conclusion of the January 1981 Report of the li S 
Department of Education Task Force on learning'and ne^^onirTec^ollgy stated: 

*any private sector companies have made tentative 
forays Into developing technological products and 
series for education. The outlook for future 
efforts to expand the impact 1s not bright, 
largely because education systems provide few 
significant Incentives to private-sector 
entrepreneur ship 1p this area. 

ThH finding Impelled the following recommendation: 

The Department should provide Incentives to 
encourage private-sector/ur<versity combined 
efforts to develop exemplary "high quality" 
software for computers and videodiscs. This 
should be done in cooperation with school 
districts and state education agencies that elect 
to participate 1n such ventures. The purpose 1s 
to get all Involved 1n making the trade-offs that 
will be needed to successfully Implement the new 
technologies 1n Instructional settings. 

~ , a c . w * *\)° c1 te the December, 198? policy paper of the Council of Chi of 
staJeo? ° ° 1Cer *' ***** f0r 4 New '"•"•"J Elation Act- 2!cn 

*re fields of mathematics and science are 
particularly vulnerable to the rapid obsolescence 
of instructional materials. Allowable 
expenditures under any federal program should 
include assistance to school districts to maintain 
reasonably up-to-date texts and library resources 
school districts and states could use funding to 
*eet their needs. Including at least: 

♦ new science and math sequences which match the 
stages of children's Intellectual development; 
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♦ updated curricula which accomodate technologi- 
cal and social changes; 

♦ new mathematics and science equipment. 
Including computer hardware and software. 

In the light of the foregoing we urge that prime emphasis be given to 
the development of high-quality courseware, embodying both the latest knowledge 
and techniques, and Involving, as the Department of Education Task Force report 
suggests, the combined efforts of the private sector and the academic community. 

Private Sector Participation 

Congress recognized the Importance of private sector participation In 
the development of instructional materials and curricula when 1n 1978 It added 
subs*-ct1on (c) to Sec- 426 of the General Education Provisions Act (6£PA). the 
law whkh now applies to all Department of Education programs. The pertinent 
portion of that subsection reads as f ol.. pwrnnwm 

(c) In awarding contracts and grants for the 
development of curricula or instructional 
materials, the Commissioner and the Director of 
the National Institute of Education shall-- 

{1} encourage applicants to assure that such 
curricula or instructional materials will be 
developed In a manner conducive to dissemi- 
nation through continuing consultations with 
publishers, personnel of State and local 
educational agencies, teachers, 
administrators, community representatives, 
and other individuals experienced In such 
dissemination; 

This private sector participation factor Is not adequately recognized 
In the pending legislation. It Is a matter of good sense that any measure 
adopted by the committee snould reflect this mandate for private sector 
participation for it is based on hard experience. Too often have Curricula and 
materials been developed with Federal assistance which now rest undisturbed in 
col ege libraries or academic files but are unused in the schoolroom. Textbook 
publishers have valuable knowledge of adoption procedures, schoolroom 
requirements, teacher problems and the myriad of other factors which go Into the 
development and subsequent use of successful instructional materials and 
curricula. 

. . In addition, just as the private sector has a recognized and proper 
♦ole in the development 0 f instructional materials and curricula, so it also has 
a role In the training of teachers in the use of such Instructional materials 
and curricula. As a matter of long practice, publishers provide In-service 
training to teachers in the use of texts and workbooks which the school system 
has obtained from them. u ch expertise should continue to be utilized. 

i ^ Rational Educational Software Corporation contemplated by HR 4628 
is antithetical to this concept of private sector participation for it 
establishes with taxpayer funds an entity designed to compete with the private 
sector with the very funds they pay in taxes. While competition is the essence 
of private sector success, competition financed, nurtured and given a special 
cachet by the Federal Government assuredly is not. 

Basic Research 

• T ? e 0ff <ce of T ecology Assessment report found that "to make the 
most effective use of technology, then? wi« * *wd for RD in learning 
strategies and cognitive development, methods for the production of effective 
and economical curricular software, and the long-term psychological ard 
cognitive impacts of technology-based education. It Is worthy to note that 
based on the foregoing, OTA urges that -Congress should consider policies to: 

"(1) directly support R&O In these areas, 

"(2) encourage private sector Investment from both foundations and 
industry, or 

"{3) encourage a combination of both by using Federal funding to leveraoe 
private Investment," * * 
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Any initiation adopted by the cotsulttee should require the basic 
research urged by the OTC report . 

Chief among the Hens to be undated should be: 

1. Research mi the instructional uses of the new technology. 

2. Research on ■hat kinds of Instructional materials should be developed 
to work with the new technology. 

3. Basic research on hew students learn through use of the new technology. 
«. Research on how curricula can best be presented using the new 

technology and complementary Instructional materials. 

« c^., T ?i?, r ???f rx ? u 1n the Intent of Congress as set forth 

in section 405(a)(2) of the General Education Provisions Act which states that 
The Congress further declares 1t to be the policy of the United States 
to. ..help to solve or to alleviate the problems of, and promote the reform and 
renewal of American education...- and to •strengthen the scientific and 
technological foundations of education ■ 

Copyright 

A principal detriment to the development of computer software has been 
copyright violation. The ease with which software can be duplicated and used In 
the classroom plus the Ignorance of many educators of the copyright laws has 
made this a major problem. 

If the committee should adopt legislation providing assistance to 
educational agencies In the acquisition of software, either through purchase or 
loan, such legislation should make certain that those receiving such assistance 
are sensitive to the nation's copyright laws and will follow them. Such a 
sensitivity, for example, should be reflected 1n any plans the bill might 
regulre educational agencies to submit. 

In this connection, we Invite the committee's attention to the policy 
statement adopted by the International Council for Computers In Education, a 
consortium of groups from six nations. Including twenty-five U.S. state and 
national organisations; and 14,000 Individual teachers of computer literacy and 
computer science: 

Educators need to face the legal and ethical Issues Involved 
1n copyright laws and publisher license agreements and must 
accept the responsibility for enforcing adherence to these 
laws and agreements. Budget constraints do not excuse 
Illegal use of software. 

Educators should be prepared to provide software developers 
or their agents with a district-level approved written 
policy statement Including as a minimum: 

1. A clear requirement that copyright laws and publisher 
license agreements be observed; 

2. A statement making teachers who use school equipment 
responsible for taking all reasonable precautions to prevent 
copying or the use of unauthorized copies on school 
equipment; 

3. An explanation of the steps taken to prevent 
unauthorised copying or the use of unauthorized copies on 
school equipment; 

4. A designation of who Is authorized to sign software 
license agreements for the school {or district); 

5. A designation at the school site level of wt.o is 
responsible for enforcing the terms of the district policy 
and terms of licensing agreements; 

6. A statement indicating teacher responsibility for 
educating students about mt ethical and practical 
problems caused by illegal use of software. 

we urge that the provisions of the policy statement advanced by the 
Council be a part of the established policy of any educational agency or other 
entity utilizing Federal funds for software and that potential recipients must 
attest to having such an established policy. 
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Other Provisions 

r<d#r ,, ,i*? er *! ^ at1 ? fl * 1d Vr<W** traditionally Include a provlilon that 
T^t! hlc ^ J^'O '"fPlwent, not supplant, local and state expenditures. 
J?l!J^*, th f/ ff f Ct thlt the Feder41 funds P«>v1de education aid /not mere 
cowMttee * pro * 1s1w ' lh0B '° * <<*1u*d In any bill reported by the 

*•*<,<# s 5 l!ll! r ]': * o' effort provision should be Included. If a 

deficit-burdened Federal Government is expected to expend scarce financial 
resources to assist local end state education efforts, then the least that 
!S! of%SffiSres St4t " lM * 1U1 " *» th,t they«1<«a1n their own 

Suaaary 

imH fwif a A ?^ 1 f? U1a i 10 r/ e ? crte<) by th * should be contpleaentary to, 

(M tSo ^ ^TT"^ "«"«*at1cs and Science Education and Jobs 

Fcmndatinn Art ^^JfS/S* House °" *• 1983 • tfte Mvanced Technology 
2w *" 5* 1 ' " h1cn MS r ep«»-ted by the House Coram ee on BanMno 

Consolidation and Improvement Act of 1981. 

The concept of HR 3750 has merit. However, to best achieve the 
KTKE If ' h l5l t ^ W* 10 " <* ^tended we ur«e in « t«tEony«at (1) 
i2fj 1 '^.«e ( ^ to eliminate provision, for evaluation of Instructional 11 
Materials. (Z) the basic research eleaents we outlined be Included. (31 that 
there be adequate provision for private sector participation. (4) that the 
copyright protection provisions ue suggested be Included, and (5) that 
supplement, not supplant" and maintenance of effort provisions be added. 

. . /*. for m 4628 ■ <« find that Measure objectionable because of the 
factors of { ) undue Federal Influence on the content and choice of 
instructional materials and (2) Federal competition with the taxpaying private 
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Service Organisations 



on H. R. 5750, the 
C ompu ter Literacy Act 



The Association of Data processing Service Organizations, Inc. ("ADAPSO") 
.appreciates this opportunity to express its views and reservations on H.R. 3750, the 
Computer Literacy Act of 1984. 

ADAPSO is the trade association of the computer software and services industry. 
Its more than 670 member companies and industry provide the public with a wide range 
of computer software and services including local and remote data process!^ services, 
software for mainframe, mini, and microcomputers, professional systems analysis, design 
and programming services, and integrated hardware /software systems. « 

Virtually the entire ADAPSO membership o£ almost 700 private sector firms has a 
stake in educating future generations in the operation of computers, (to nation is 
caught up in an "information revolution", and computer technology is chaining the way 
we live, work, and play* (to work force is changing course as a result of the 
"information revolution". High technology Jobs are gradually replacing many traditional 
manufacturing positions. Unfortunately, our ration has not yet gained widespread 
computer literacy. We are not adequately training our young people to meet the 
responsibilities and needs of a more service oriented economy. 

One reason for the failure to make young people more "computer literate" is the 
lack of computer equipment in many schools. Some industry experts suspect that we are 
dividing our society into the "haves" and "have nots". Schools with computers can teach 
theL *iudents the necessary skills to succeed. Schools without computers, however, 
cannot train their students for high technology Jobs. Therefore, we may actually be 
educating a subclass of students who will be permanently unemployable. 

The obvious solution is to place a wide variety of state of the art computer 
equipment plus the necessary software and services to make this equipment productive in 
as many elementary and secondary schools as possible. Schools can well be expected to 
have differing requirements with respect to computer hardware. Along with the 
computer equipment, schools need extensive software libraries, maintenance and update 
agreements, training instructors, and local technical guidance. In other words, they 
should have complete systems tailored to the needs of the schools and their students. 

H.R. 3750 has computer literacy as its goal, but it also contains several flaws 
which work to defeat this goal or otherwise create serious problems for the software 
industry. This legislation fails to recognize that the key to computer literacy rests with 
software, and that massive purchases of hardware alone will not enhance students* 
education. Title I of H.R. 3750 authorizes the funding for 14 million microcomputers, 
but provides no funds for software purchases. The school systems receiving hardware 
grants will still face a substantia bill for software, without which the computers are 
essentially useless. Since school funds are always scarce, we fear that teachers may look 
to copying software packages to solve the dilemma. This poses two problems, each 
equally important. First, while many software packages, at present, can be copied with 
relative ease, software hi protected under U. S. copyright laws, ami teachers will be 
opening themselves to tremendous legal liability. The risk is particularly great since 
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many software developers are beginning to pursue their copyrights with rigor. Second, 
no software developer will maintain or update a pirated program. School systems win 
find themselves very quickly without the most up-to-date tools with which to teach their 
students, H.R, 37S0 should be amended to allow for purchases of software ami 
maintenance and support services. 

In Title D: Teacher Training institutes, ADAPSO commends the sponsors of the 
bill for recognizing that teacher training is an important part of computer education. Wo 
are concerned, however, because the provision limits participation in teacher training 
institutes to "nonprofit science and engineering organizations, museums, centers, state 
c^icztis^i n^neiM end institutions of higher education (Including community colleges). 
. . (See* 201(a)). Many ADAPSO memoer firms provrc u&ir£? *<? ncivate and 
public sector In the use of microcomputers and associated software. Itn moat advanced 
training techniques are being used by these firms* they are prof essional and reasonably 
priced. H.FL 3750, as presently drafted, would arbitrarily exclude all private sector 
firms, shutting them out of an important marketplace. No reason is given in the 
committee report for excluding these highly innovative companies which are primarily 
small businesses. Further, it enhances the competitive advantage of nonprofit entities 
against that of tax paying private sector firms, ADaTSO believes the emphasis should be 
on providing the best training on an equal basis regardless of the source, nonprofit or 
private sector firm. 

ADAPSO respectfully suggests that H.R. 3750 be amended to include the private 
sector. A similar provision in Title m excludes for-profit companies from participating 
in the grant program established by the National Science Foundation to "conduct, assist, 
foster research and experimentation on, and dissemination of, models of instruction in 
the operation and use of computers (Sec. 302(a)). Hie private sector has been working 
in this field since the development of the microcomputer, lb exclude them now makes 
no sense from a technological point of view and could cause economic harm to small 
businesses, surely a result the drafters of H.R. 3750 could not have intended. 

ADAPSO and its membership oppose Title m of H.R. 3750, Information 
Dissemination and Evaluation, in its entirety. The report prepared by the Education and 
Labor Committee accompanying H.R* 3750 states that an "educational software problem" 
exists and that the federal government should, therefore, develop model educational 
software. ADAPSO agrees neither with the Committee* premise nor its conclusion, ft is 
true that the educational software market is a new one, and that the number of 
microcomputers in schools is stfll relatively low. The numbers are growing steadily, 
however, and a number of innovative firms are producing educational software, ft is 
likely that as the number of microcomputers in schools grows, other firms will seise the 
opportunity to produce high quality software hi sufficient variety to fill any gap. K is 
extremely difficult, however, for small companies to fund the necessary research and 
development for new products when faced with a marketplace afremdy preempted by the 
federal government. The UA software industry has repeatedly demonstrated its ability 
to provide the most innovative and low cost software products. It is no coincidence that 
the U. S. leads the world in software technology. In light of the U. S. software industry's 
proven track record, it is especially hard to understand why the authors of the bill 
believe the federal government should control the development of model educational 
software. 
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As t general principle ADAPSO opposes gsmmtnt competition with the private 
Metor. Oar economic system b printed on the belief that Innovation, productivity and 
low eon to the consumer will be enhanced only where there ere many enterprises 
vigorously competing to en open marketplace. We ere concerned that should the National 
Institute of Education end the National Science Foundation Interagency program succeed 
in writing model software, the resulting product wm establish a de facto government 
standard-st the lowest possible level TWs model software wOl beer the government* 
stamp of approval end have a great competitive advantage no matter what its quality. 
The Interagency program ate calls for the evaluation and dissemination of hardware and 
educational software which is already being performed, and adequately so, by the private 



AUAFSQ snares tne belief of Congress that U. S. students should have available 
the necessary tools to complete their education and to prepare for successful careers, 
ADAPSO believes this is crucial if America Is to maintain Its rate ss a technological 
work) leader. We believe, however, that white the goal of HJL mo -computer literacy 
- is extremely important, the bill as currently drafted, wfll not achieve its goal and win 
cause irreparable harm to the dynamic, highly innovative U. & educational software end 
training industry. 

Thank you very much for this opportunity to express our views on H.R. 3750. 
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UNITED STATES DEPARTMENT OF EDUCATION 
TKsaocrrAKY 

JIM 27 BM 



RECEIVED 



crownr* OH SCONCE 
TECHNOLOOY 



The Honorable Den Fuqua, Chairmm 
Committee on Science and Technology 
House of Representative* 
Washington, D.C. 20515 

Deer Mr. Chairman: 

On June 19, 1984, the Subcommittee on Science, Research an'J 
Technology reported H.B. 3750, the Computer Literacy Act of 
198«, end N.R. 4628, the National Educational Software Act, to 
the science and Technology Committee. I understand that the 
full Committee will consider these bills next month. 

As you may know, the Department of Education's views on these 
bills were presented to the Subcommittee on June 3 by Gary 
Bauer, Deputy onder Secretary for Planning, Budget, and Evalua- 
tion. Mis testimony before the Subcommittee, a copy of which is 
enclosed, stated the Administration's opposition to the proposed 
legislation. 

H.R. 4628, the national Educational Software Act, would author* 
U*» $45 million over a three -year period to establish a National 
Educational Software Corporation which would provide investment 
capital for software projects and develop criteria for selecting 
educational computer software. The Department of Education and 
the National Science Foundation have sufficient authority to 
make seed aoney available for high risk software projects and 

*I a J 0! *? hist0ry of 'access in this field. With respect to 
authority for developing selection criteria for software, we 
believe that this is an activity that should not fall within 
Federal jurisdiction* 

H.R. 3750, the Computer Literacy Act of 1984, would provide 
funds to local school districts to purchase computers, establish 
teacher training institutes and provide for the research, 
evaluation, and dissemination of computer hardware and software. 
Through Chapter 2 of the Education Consolidation and Improvement 
Art of 1981 fP.U 97-35), many states are aKeady purchasing 
computers and other instructional material . Furthermore, the 
National Science Foundation is currently supporting teacher 
training institutes. 

In addition to funds available under the block grant, the 
Department is supporting more than 200 computer related pro- 
jects, one of which is the rational institute of Education's 
National Educational Technology Center. The Administration has 
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requested a $6 ail lion increase in funds to NIB (part of which 
will be uMd for projects in technology) end additional in- 
creases have been requested for Chapter 2 and for the 
Secretary's Discretionary Fund under the Education Consolidation 
and Improvement Act of 1981 (P.L. $7-35) , which could be used to 
support computer activities* 

While the expressed goals of H.R. 3750 and B.R. 4628 are 
commendable, we oppose their enactment and urge you to vote 
against reporting them to the full Committee. 

The office of Manages nt and Budget advises that there is no 
objection to the submission of this report and that enactment of 
H.R. 3750, and H.R* 4628 would not be consistent with the 
Administration's objectives. 



Sincerely, 




T. H. Bell 
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THE WHITE HOUSE 



WASHINGTON 



October 31 , 1984 



Mar Juddi 

Per your request, I welcome the opportunity to make known my 
views on H.R. 4628, the National Educational Software Act of 
1984. x stated my position on this bill in a Hay 10, 1984 
letter to Chairman carl Perkins, a copy of which is attached. 
My views on this proposal have since not changed. I hope 
this is helpful. 



The Honorable Judd Gregg 
U.S. House of Representatives 
Washington, D.C. 20515 

Enclosure 

ccx Doug Walgren 




G. A* Keyvorth 
Science Advisor to the President 
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THE WHITE HOUSE 



WAlHtNOTON 



Kay 10, 1984 



Dear nr. Perkinei 

Thank you for the opportunity to comnt on B.R. 4828, tN "Rational 
educational Software Act of 1964.* Tha bill would eateblieh a 
government funded corporation* which would atteapt to develop and 
distribute educationally uMful coaputer software. Me etrongly 
oppoaa tbia bill. 

B.R. 4628 ia preaieed on tha alleged currant lack of aducationally 
oriantad coaputer aoftwara, and aesumca that if tbia ia a problen, 
than only a aeooive ooordinatad intervention by tha rederal govern- 
aent can remedy it. Ma believe that both tha premise and tha 
aeeuntption ara wrong. Private aoftwara vendore have amahrooaed 
ovarnight to aupply buainaaa oriantad program aa ■icrocoaputsre 
hava apraad into off icaa. Thara ia little raaaon to believe that a 
elailar response will not occur as coaputara diffusa in our achoola 
and coliegee. Control Data Corporation haa baao aalling interactive 
aducation programs, ita 'Plato* eye tew, for several years, and many 
othar vandora ara now beginning to advartiaa educational packagee 
available on tbair products (e.g. Taxaa instruments) . 

Tha qua at ion of how to fully exploit tha capabilitiee of computcre 
in an educational environment haa not yet bean eatiafactorily 
anevered. Clearly, the solution require a the active involvement of 
at leaet practicing teachers* eubject experts, computer ccientiate, 
and manufacturer. Thie ie an area w«th enormous potential payoff 
for our society. However, the national Science Foundation haa 
adequate authority to deal with thie iaeue, and they are already 
beginning to receive eosae very exciting proposal a for funding* Wa 
expect then to take an active leadership role in eneuring continued 
O.S. leaderahip in thie area. B.R. 4628 would reault in tha diver- 
aion of raaourcaa and the imposition of a riek-averee government 
board. I etrongly believe that it ie exactly the wrong way to go. 



0. A. Keyworth 
Science Advisor to the Pre aidant 




Tha Honorable Carl D„ Parkins 
U.S. House of Representative 
ttaehlngton, O.C. 20215 
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